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HEADQUARTERS ARMY GROUND FORCES, Washington 25, D. C., 14 November 1945 


TO: Commanding General, Army Service Forces, ATTENTION: Research and 
Development Division, Room 4E 633, The Pentagon B i 


1. Herewith report of test of Mortar, 4.2", Recoilless, conducted 
by Army Ground Forces Board No. 3 (formerly the Infantry Board). 


2. The recommendation of the Board, that the development of the 
subject weapon be intensively continued to eliminate the deficiencies set 
forth in paragraph 3 of the subject report, is approved. 


3. It is considered desirable to correct all known deficiencies 
before the subject weapon should be authorized for issue to Infantry 
troops, Therefore, the recommendation of the Board for the authorization of 
the issue of the weapon to Infantry troops prior to the accomplishment of 
the modifications requested in paragraph 3 of the cited report, is not 
approved, 


4» It is requested that development of the subject weapon continue 
on a high priority with a view to correcting those deficiencies found by 
the board, and after development warrants it, that two (2) each of the 
subject mortars be furnished Army Ground Forces Board No. 3, Fort Benning, 
Gecrgia, for further test, 


FOR THE COMMANDING GENERAL: 


We Ae Tracy 
: Capte, Ae G. D, 
.4 Incls Asst. Ground Adj. Gen. 
Orig, dup, trip, and 
quad eps of Inch #4 w/d 


Eine ا‎ R ` Wad 


` Mortar (Howitzer, 4.2", Recoilless, for Infantry Use 
"HEADQUARTERS THE INFANTRY SCHOOL, Fort benning, Georgia, 2 Hovember 1945 


TO: Commanding General, Army Ground Forces, Washington 25, DC. 


The Commandant coneurs in attached ty Board een No: 135. 
except as follows: ! 


(1) Per, 3e(2), Page II gives the do aii ed that no riê 
laying sight is necessary. Recommend thet Par, 3c (2), page a 
read as follows: "The sight, £19 is unnecessarily elaborate an 
although heavy does not provide the sturdiness required ef an 
indirect fire sight for a weapon of this type. : | 
(2) Par. 4b, page 15, latin of issue should > ; per Comen — 
terrain. | 
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` Company since it would replace the tanks one for one in € ficult 
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THE 


REMARKS OR INSTRUCTIONS 


(Infantry Boa rd Report No. 1894, dated 30 Sep 45, "Mortar (Howitzer, 
4.2", Recoilless, for Infantry Use") 


t Comdt 


For review and comments. 
2 * بور‎ 2 ECORDED 
m مير و‎ aa ھم ھر‎ Pieds 
| jos Pu eese. y ses unum Ce) 
: / N 
N. ; 
"— 32 GNRID (P) 
A/C The Weapons Section concurs in the conclusions 'and recommenda- | l Nov. 45 
n Coord | tions of AGF Board Report No, 1894, "Morear (Howitzer, 4.2", 
Ing Recoil Less, for Infantry Use") dated 30 Sep 45 with the following 
exceptions: 
a. Par. 3c(2), page 11 gives the impression that no 


indirect laying sight is necessary, Suggest that par. 3c(2) page 11 

" read as follows: "The sight, E19, is inadequately sturdy, and is 
unnecessarily elaborate and heavy as an indirect fire sight for a 
weapon of this type." 


b. Par. 4b, page 13 basis of issue should be nine per 
cannon company since it would replace the tanks one for one in 
difficult terrain. 


For Chief of Section: O. C. 
N. AC concurs in attached IB Report No. 1894 except as follows: GNRID (A) 
)ffficer SM 


(1) Par. 3c(2), Page ll gives the impression that no indirect 
laying sight 15 necessary. Recommend that Par. 3c (2), page ll, 
read as follows: "The sight, E19 is unnecessarily elaborate and 
although heavy does not provide the sturdiness required of an 
indirect fire sight for a weapon of this type. 


(2) Par. 4b, page 13, basis of issue should be nine per Cannon 
Company since it would replace the tanks one for one in difficult 
terrain. 
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Report 1902, "Panoramic Xirror Captor 
M „ 


(1) (rst Phase Jxpedited.]: 


Mer owen ean 


, 


To determine the suitability of the % i202. loss 
r) for nt ry vee, with particular caphacis on 


* 
Shem cal. tar (How 
za tical employment, 


P) for infi 


mount or sig wipment are necessary or desirablo 


I To determine what, lf any, mcdificatla 
to Infantry use, / 


c) To id termine a suitable basis 
of this weapon to infantry; 


SECRET 


(Notes The lola 4 til lery Bosrd was divectad to conduct that part of the 
11: acouracy, foncSLoaing of teo emmunie 
tior ين السب مم‎ of tha material, anizal tizonsport, etc, The 
Airborne Genter was to corüuct dropetesss and general suitability for 
use in airborne units,) {Appendix 73°} 


(2) Supplemental Phase. (Experimental) 


(a) To test vaciove types of mounts, in an effort to 
obtain greater stability, flexibility and accuracy ia comparison with she 
machine gun Tripod, Gale o30, 20007 


(b) To determine whether a simpler, ligh Mer and mere rugged 
tyne of sight is desirable and feasible, bota for direct and indirect laying. 


e) To detercine whether tho subject weapon lends itself to 
inclusion in an integrated fire-direction system wita other infantry supporting 


weapons and with supporting artillery weapons, in coanection with the use of 
flotting-board Me 


(d) To determine whether a more satisfactory method of 
igniting the driver-rocket o? the ammunition for subject weapon, can io 
devised.» 


(e) To develop a suitable method o? firing the subject 
weapon against moving targeta. 


(Supplementary Appendix "A", "B", "C" & "bp" ) 


c, Plan of Tests. (1) The First Fhaso of the test was abbreviated 
and expedited, In order to obtain data for “presentation to "a meeting of 
repress sentatives from Anny Ground Forces, Servica boards and various other 
agencies convened at The Infantry School, Fort Benning, Georgia, on 3 January 
1945," and the findings, conclusions end recommendations, presented informite 
ly, are shown in the minutes of thet conference. (Aopandix "D", end Jabs 
"Tel" to "7-2]", inclusive.) 


(2) The Supplesental Phase was a continuation of the First 
Phase, and covered oxperimental tests in an effort to find specific mans 
of overcoming the defects revealed during the First Phase, and to ans: e? 
apscific cuestions unsolved by the First Phase as to detailed distriin ti 
and employment of the weapon in conjunction with other infantry weapons, 
(Tabs "SeT1 = ST12, Inclusive, and "SeAPA" to "SeAPO", inclusivs. ) 
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2e Discussione 


ac Description of Material, (1) The 4.2" Recoilless Chemical 
Mortar (Howitzer) represents an adaptation of the recoilless principle to 
the standerd 4.2" Chemical Mortar, through modification of the breech and 
of the propelling charge, and substitution of s light, low-sngle mount for 


A, 


the heavy base~plate and biped. Ib consista of: 


The tube of tho 4.2" Chemical Mortar, fitted with sight 
bracket and mount adapter, with the breechecap thread 
modified to receive the re-action chamber. Weight, 
complete: 55 Ibs. 


The ro-ection chamber, which is screwed on the breech end of 
une tube, and which permits the proper degree of 51 
of the propellant gases and their escape towards the rear 
through specially designed venturi openings in such 
manner that reaction from the jet exactly balances the 
reccil and torque reaction from the propulsion of the 
shell through the rifled bore, It also contains ths 
fixed firing pin, Weight, 59.25 lbs, 


The mount, consisting of the standard Cal. .30 Machine- 
Gun Tripod Mount, H1917A1, Weight, complete, 50 los. 


(2) "he ammnition is the standard Shell for the 4.2" 
Chemical Mortar, modified by the substitution of & special propelling 
charge for the basic ignition cartridge, by altering the fuze nose to rocsivo 
the driver rocket, which is s small rocket affixed to the nose of the shell 
for driving the round back through the bore against the firing-pir whea the 
weapon is fired at elevations which preclude reliance on gravity for 
ignition cf tha propellingechargee The driver rocket is screwed into the 
nose of th? shell before loading, and is functioned by manually pulling out 
: transversely through the rocket body, thereby releasing she 
rocket firing pin, igniting the rocket and firing the piece, The weignt of 
one round, complete, in its carton is 31 lbs, Average weight per round 
packed for shipment is 41,5 lbs. 
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(3) Mounts and Adapters: 


(a) The Cal. 530 Machine-gun Tripod 11191781 provice 
the seme facilities for controlling the subject weapon in elevation ard 
directicn as for the Cal. „30 machine-gun, except the sights but including 
the azimuth dial, the free or clamped: pintle, the free or clamped slevation 
arc and misrometer (fine) adjustments in mila for both elevation aad 
deflection. 


& 
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(e Adapter for MÀ Sight and 4.2 Inch Recolliess Mortar. 
This device consists of male and female dovetail 

blocks mounted at a 45° angle to provide for flat trajectory fire. When the 
tube and the elevating bubble of the sight are level sight reading is 45°. 
Hence, settings of tube elevation from minus 59 to plus 45? sre provided. An 
auxillary table showing range in terne of values shown on the sight range dial 
is used in firing the mortar with the Mh Sight mounted on the bracket by 
means of the adapter, 


(?) Panoramic Mirror Adapter for Sight ML. 


This device is similiar to the "Panoramie Mirror Adapter" 
(TIR Report No, 166, "Improved Sights for Bimm Mortar") daveloped by the 
Infantry’ Board for use with Infantry type mortars and provides for zziauta 
control by the firer without changes in position of his line cf sight 
relutive to the tube and utilizes but one aiming stake instead of the three 
noraaliy used with the N4 Sight for fire control, I consists of a small 
mirror mounted rotatably in front of the collimator on a rotatable hoz izontal 
azimuth dial from which azimuth cf line of fire can be read direct, after 
initial location of aiming stakes, The device differs primarily trom the 
original made by The Infantry Board and the pilot model fabricated by the 
Ordnance Departnent only in so far as mounting to the MA Sight is cencarned. 
In the original. models, the mirror assembly was mounted on the collimator 
und gavo a vertical or true image of the aiming stake only when the Letter was 
level, In this model, the mirror adapter is mounted on tha collimator base, 
which when the sight is level, holds the mirror in a vertical plane and makes 
it independens of the position of the collimator with respect to elevation. 
Tests of the device are covered in detsil in TIB Report No, 1612, "Infantry 
Plotting Rouard T-10" and TIB Report No, 1902, " Panoramic Wárror Adapter for 


Sight Mh", 


íg) Bar (Iron) Sight for Sight MA. 


This device is an adapter clamped over the collimator 
assembly cî the M4 Sight comprising am open (rear) sight and a stud (front) 
sight wita zeroing slots for paralleling the line of sight with the bora, 


(n) Elevation Quadrant T13, with Telescope Adopte: HS 
ud Elbow Telescope M-62. 


In this item the M62 elbow telescope is mounted on a 
special elevation quadrant with an elevation scale graduated in iCO-mil 
inerenents from minus 200 to plus 1600. A micrometer elevating knob used 
with the scele provides for one-mil elevation increments. Deflection features 


— 
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are identical with those of the Elbow Telescope M62, Both elevation and 
cross-levelling bubbles are provided, Further details and results of 
tests with the Blum mortar are covered in TIB Report No, 1664, "Improved 
Sights for lmm Mortar", 


(For Factual Background of various items see Exhibit wy.) 
b. Details of Tests. 


(1) The 4,2" Recoilless Mortar (Howitzer) is readily trans- 
portable on the battlefield, with a resulting mobility somewhat less than 
that of the present standard weapons of the infantry Heavy Weapons Company, 
by any of the following methods. 


(a) Manecarry, packboard, by a minimum squad of approxi- 
mately rix (6) men not including extra ammunition bearers, f 


(b) Hand-cart carry, on two (2) Handearts MAL, with 
minimum crew of approximately six (6) men, not including extra ammunition 
bearerge 


(c) Trailed load, identical with (b) but with weapon 
mounted in firing position on Handcart MA, and both carts towed for longer 
moves by the Truck, l/h-Ton, 42. 


(d) Identical with either (a), (b) or (c), above, but 
with equipment and personnel. carried ûn two (2) Trucks, l/L-Ton, lh, each 
towing the l/A4-ton trailer, (Tabs T2 and T3) 


(2) The practicable rete of fire obtainable with the prosent 
hoan Recollless Mortar Howitzer) varies from approximately three (3) rounds 
per minute for high-angle (gravity ignition) fire to approximately six (6) 
rounds per minute for loweangle (howitzer type) fire using driver-rocket 
for ignition. (Tab T4) 


(3) The accuracy of the 4.2" Recollless Mortar (Howitzer) 
firing from the Cal, 30 Machine-gun Tripod Mount M1917A1, is entirely 
ndecuate, considering the effective radius of the shell for supporting fire 
at ranges up to approximately 2000 yards, and is fairly adequate at renges 
up to 3400 yards. It is inadequate at ranges beyond 3400 yards. (Tat T5) 


(4) The maximum usable range of the subject 4.2" Recoilless 
Mortar without spocisl arrangement for clearance of the breech-blast and for 
protection of gunners is approximately 3300 yards (elevation 500 mils). 
(Tab 15) 


goo 
(5) High angle fire (above Xé68 mils elevat ion) is not 
feasible with the subject weapon without a spacial, high mount or other 


at, of such nebure as to ke 


means of providing clearence for the breech-bi: 
5 5 " a f 1 
impracticable in the field, (Tab 7 


The adequacy of the presently availeble method of loading 


(6) 
subject wiapon varies with the elevation as follows: 


and firing tae 


(a) Nlevation, zero to 150 miis (Range approximately 
1360 yards}: Rocket ignition only. No difficulty. 


(b) Elevation 150 milis to 250 mils (1760 yds to 2100 yerds). 
Rocket ignition necesgary but special arrangement or 
effor. necessary to hold round in place at the muszls 
until complete withdrawal of the ping Results 
Slow rute of fire and some danger. 


(c) Above 250 mils, Drop ignition only; Results 
satisfactory. (Tab T5 5) 


(7) Tes drive r-rockot body of the aumunition for the subject 
weapon separates fra the shel when the round is fired and becomes a 
separate projectil with trajectory different from, and mich shorter than 
that of the shell, creating a considerable hazard to supported troops in 


the open, (To m) 


(8) The shell of the subject weapon is effective ^or direct 
fire :seinst pill-boxes and earthecovered log bunkers. (Tab T6) 


(9) he fuze of the ammunition for the subject weapon has a 
tendency to malfunction due to improper fitting of the drivererockot adapter 
to the fuze body, and consequent collapse of the fuze shoulder upon inpact 
against 3 solid surface, This condition can be remedied by care in 
manufacture and assembly, (Tab T7) 


(10) The material effect of the shell fired by the subject 
weapon is greater than that of any other weapon * available in the 
Infantry or in the combat team, (Tab TS) 


(11) The 4.2" Recoilless Mortar (Howitzer) is capable of 
effective fire by direct laying as well as by indirect laying methods appli- 
cable to other artillery and infantry supporting weapons, (Tab T9) 


/ 1 (12) Neither the sight, mount nor method of firing of the | 
subject weapon is suitable for successful fire against moving targets. | 
(Tab T10) 7 
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he subject weapon from the stanápciunz of disclosing the Location of the 
*eapon to the enemy, are no greater than these from conventional guns and 
howlizers of commensurate r even le P ew, M NS MS THOSE quem 
by de? ilad 9 because their principal action is downwards and to the rear, as 
compared tc the upward and forward oen s iron conventioa2al guns and 
howitzers, (Tab T11) 


7 (13) The effects of flash, smoka and dust produced by firing ( 


(U.) The cooling characteristics of the Subject weapon are 
adaguate for all purposes except relatively prolonged rapid fire. (Tab T12) 


(15) The functioning of the subject weapon and ammurition is 
adequately reliable with the following exceptions: 


(a) The Machine-gun Mount, 1191741 is lacking in the 
rigidity, stability and ease of manipulation needed for fall effectiveness 
of tha weapon, 


(b) ‘he driver rocket of the ammunition is difficult to 
operate and uncertain in action due to crudensss of the firing pine 


(c) The driver-rocket is too frail to withstand trans- 
portation and handling when in place on the shell, (Tab 115) 


(16) The sight, £19, furnished for the subject weapon is of 
inadequate strength and stability to withstand the stresses produced when the 
weapon is fired, and is not well suited to direct laying. 


(17) The spare parts, tools and accessories, other than the 
sight, authorized for issue with the subject weapon are adequate in number and 
type, except that a machine-gun clinometer for use in indlrect laying in 
case of less or breakage of the regular sight is not Included. (Tab 715) 


(18) The subject weapon is well adapted to battery fire by the 
same basic methods as, and in direct conjunction with, mortars and other 
Infantry supporting weapons, (Tab T7) 


(19) The subject weapon is adequately sturdy and durable, 
iT mo) 
Tab 1186) 
(20) The ammunition for the subject weapon lacks adequate water- 
proofing cf the propellent charge. (Teb T21) 


(21) The restricting plate and powder support plate of the 
subject weapon require replacement after approximately ninety (90) rounds, 
(Tab T18) 
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(22) The Gal, 50 Machineegun Mount, A., MOS, modifie 
3 0 


` 1 
bikie 1 O 
provide clamped ground fire with manually operates elevation and deflection 
hand-sheel controle, (Experimental. mcdels PI and T13) hes insufficient 
stability and sturdiness for use 55 s mount for the keg" Recoilless Hortar 


{Howitzer}, (Tabs S-12 ard 5-13 ( 


(23) A lanyerd-operated combination firing pin-puller and 
shell-helder device, mounted at the nuzz le of the subject weapon, enabling 
the weapon to be fired by the gunner who lays it, is both feasible and 
desirable, ("Supplement" Record of Test, Figures 3 te 8, incl, Tabs S-T4, 
S-T5, STO, S-T7, & 8-178. ( 


(24) The Mortar Sight M4, with the Panoramic Mirror Adapter, 
would ba an adequate sight for the subject mortar, if modified as follows: 


(a) Provided with a forty-five degree adapter permitting 
the line of aim to ba set parallel. with the xis of the bore, 


(b) Modified elevation-scala to read in mils from zero 
to 809 mile, 


(e) Provided with a baresight or crossehair reticle type 
collimator securely mounted on the present collimator base and fixad to it 
in elevation, (Supplement, Figures 9, 10 & ll, Tabs S-T9, S-T10,) 


(25) The subject weapon is well suited to inclusion in un 
integrated fire direction system for infantry supporting weapons, based on 
Plotting Ecard M10, using any of the following sights and methods for laying 
the pieco: 


(a) The Sight E19, consisting of Elbow Telescope N62, 
Elevation Quadrant T13 and Telescope Adapter M9, 


(b) Mortar Sight ML with Panoramic Mirror Adapter and 
forty-five degree elevstion adapter, 


(c) Machine gun clinometar and Traversing Dial on Machine 
Gun Mount, Cal. „0, 18093783. (Tab S-T11) 


(26) The modified driver-rockst, fitted with the solid, round 
firing-pin, furnished for test has an Sire ur dish malfunction ratio, (Tab 
8-112) 


€. Comments on Tests. (1) Analysis of the above results of test 
indicates that the 4.2" Recoiliess Mortar is by far the most potert combination 
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holding the shell in place in the muzzle and pulling the pin by means of a 
lanyard manipulated by the gunner, appears wholly feasible, and should be 
developed, 


(d) The principal components are a Little heavier than 
desirable for man-carry, being approximately equal in weight to the present 
standard portable flame-throver, It would seem that experiments looking to 
some reduction of these basic weights might bear good fruit. Suggested for 
such exoerimentation are: 


Lighter construction anc lighter metals in 
the réaction chamber. 


Lighter construction in the tube, possibly 
through resort to tube-extensions similar to 
those nox used for the 81mm Universal Mortar. 


Interchangeability of the tube with that of the 
Lo2" Chemical Mortar, by utilizing the same 
type and size of threads for che mortar base-cap 
and the re-action chamber, 


3, Conclusions: 
a, That bre 4.2" Eecoilless Mortar, considered as an Infantry 
| howitzer, has limited but definite application as an infentry supporting 


weapon, both on the battalion and regimental level, even in its present form 


b. That issue of this weapon to Infantry units would definitely 
increase ihe independent and over-all combat effectiveness cf those units, 


Thal, the subject weapon is, in its present form, in a relative-‏ مج 
ly. crude and undeveloped state, in the following particulars:‏ 


(1) Mount (M.C, Tripod Mount, MI917A1) has insufficient 
rigidity and stability to support the weapcn and to resies disturbance of the 
lay when the weint of the shell is moved from the muzzle to the breech in 
the act o? firing. 


(2) The sight, E19, is inadequately sturdy, and is 
unnecessarily elaborate and heavy for a weapon of this typo, 


(5) A simple, direct fire sight, graduated for ranges up to 
at least 2000 yurds, with deflection graduations for leac on moving tar ets 
1 y 3 e 
o needed for tais weapon. 
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(4) An adequate means of controlling the weapon in direction 
with a free pintle by the gunner simultaneously with adjustments in elevation 
and operation of the firing device (trigger or lanyard) is needed for firing 
on moving targets, similar in principle to that in use on standard antitank 


BUND o 


(5) The present method of holding the sheli in place and 
firing the\weapon by an assistant stationed at the muzzle, is inadequate, and 
shculd be changed to one which permits the release of the shell and the firing 
of the drivor rocket simultancously by the gunner who lays the piece without 
interruption of the act cf laying. 


(6) The present, driver rocket is unsatisfactory in the follow 
ing respects: 


(a) It is erratic and unreliable in functioning. 


(b) It is frail end vulnerable to damege in handling or 
transport. 


(c) It parts from the shell in flight and becomes an 
independent projectile which is hazardous to 
friendly troops. 


(7) The maximum usable range is not commensurate with some 
of the missions on which a weapon of this type would probably be employed 
in the Infantry regiment, 


(8) The individual components cf the weapon wran broken down 
for transport, are excessively but not prohibitively heavy for menepack carry 
under adverse conditions and for long distances, snd should be lightened 8 
much ss practicable, 


i; That when and if the defects enumrated above are remedied, 
the keen Receilless Mortar will be suitable and effective supporting weapon 
for ues in the Infantry regimant and battalion to supplement present weapons 
of the Heavy Weapons Company and the Cannon Company. 


ho Recommendations. The Board recommends: 


2, That the 4.2" Recoilless Mortar be intensively developed by 
elimination of as many of the defects described in par. 3, above, as 
practicsbls with a view to its use as a howitzer for inclusion in the Inf and r. 
Heavy Weapons Company and the Cannon Company to supplement other weapons 
of those units, 
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Factual Background 
lo The following listed items were designed by The Infantry Board 
and manufactured locally for use in tests of the 4.2" Fecoilless Mortar: 
ae Lanyard Firing Devices, 
bo Adapter for mounting 4.2" Recoillesa Mortar on caliber 6 
machine-gun mounts (device also will adapt 72mm recoilless rifles to 


Cal, 550 machine-gun mounts), 


c, Adapter for mounting MAL Sight on the hee" Recoilless Mortar 
for flat trajectory fire, i 


d, Bar Sight for the Sight MA to adapt it for use as a direct 
fire sight with the 4.2" Recciliess Mortar, 


2% The Modified Mounts, Machine Gun, Cal, a50, AA, Types 12 and 13 


3. The panoramic Mirror Adapter was designed by The Infantry Board 
as an accessory to the MA Sight to adspt it for use in indirect fire of 
Infantry mortar in conjunction with the MO Infantry Plotting Board, 


4o The elevation quadrant T13 used with the Mount 19 aod Elos 
Telescope H=62 was developed by the Ordnance Department te fulfill a 
requirement, of Army Ground Forces initiated in the USAF FI in February A945 
for an improved 8lma mortar sight, 
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| LES Aeeuraoy of subject weapon and checking the accur 
۰ angles of elevation given in provisional firing tablese.. 


Tio. Effect of the Shell, HE, Bhs on earth and log : 
By or cd boxes of the Japanese E44 


Determining 
ha ra e Hy. numme 


Zest No. ) the eratering and fragmentation char 
& te it the Shell, Ho, Eb. eese esseso eae e esent 


wernining the feasibility of direct and indirect 
1 the. ‘subject r 


f the he2 inch de jovit „er 


5 


2 es "rim ors 


EP للك‎ BALAI ES EIAI 


ue | Authority M V D 15 5 0302 


I-N-D-E-X 


— Determining the feasibility of using standard 4.2 


Mortar ammunition in the subject weapon. Deter- 
dd the 3 of convert ing the subject weapon bo a 
Standard 4.2 inch Chemical Mortar by use of the standard mortar 


base Gap,. base plate, bores eee مين و46 ممم6‎ 5 9 9 9 


io. 1A: Determining the functioning of the 442 inch 6604 


less tzer and amm. ; 


Suitability of the sight furnished with the l. 2 


h ss Homie se9eeesesosseseovccvevecesse 


A01 Suitability ef the spare parts, tools and acces 
sories furnished with the 4.2 inch Recoilless Howit ser 


Jest Nos 17: Feasibility ef using the subject weapon in battery 


77 % „„ „„ „„ „4 


Tost. Jio. 18; Durability of the subject وما عاو دوعيو‎ aa 


9: Desirable modifications te the subject weapon and 


eecosàss5499504000509229090959259060099500002906098925299608. 


Ting Effect of storage at extremely high and exbremely 


emperatures on the subject ا‎ eee 
: Effect of immersion ef the subject shell and driver 


roc Mater r 6554 


: Memorandum, The Infantry Board, 12 ‘December 1944; W is 


Letter, The Infantry Board, 22 December 19 % 18-472, with copies 
ef e مويو ساح‎ E SRM Chia AQUAM —— | 


Memorandum for the onderh, The Infantry School, 16 October 1 8, 
subject, "Recoilless Guns Pl eee Cem 


Y yea qn notes on conference eonvened at The Infantry Sehool on 
Jany my ane "m to AT ب‎ r cage Thron: LLL hi 


BP BANG BAL BANISTER AMAT 


4 Authority A/ V 073 5000 E 


1. Authority and References. B 
a. Authority: | Ps 


a) deere, The try Board, 14 December 294, "ame 
(Appendix A) . 


du (2) Letter, The Inf ant r Board, 22 Decenber he Da, with 
copies of ومسا‎ (Appendix B B. 3 


be Referencest | 


Nos (1) Memorandum for the r— Toe Infantry sehol, w „„ 
beide 1914, subject, "Reeoilless Guns". (Appendix e) | dM ut 

orandum, Ur + ù Down to Des Rs Be Oben b 1 
"nas Test of he T RU (s | . 


(3) Pamphlet entitled "The l. 2 inch Reeoilless Sachin Mortar, 
Dann, developed at Allegany 8 Laboratories in tmm with The 
Chemical Warfare Serviser, * 20 Wovenber 1954. . 


WU War Department T. e Bulletin TROW 2, D w 
— ¢ Chemie al Mortar, ".الباق‎ s ^ 


; | "ti Stenographie ua on conference convened at The Int entry 
! eu on 1 1945. 1 ve aar directive eee ا‎ Bs ee 


2. ase Eien, 


to ا‎ a ‘Mant npe جه‎ ) weapon toate of being —À man dm o SP 
prek ballistic characteristics permitting its use for flat trajectory - 
— as — as ور‎ the stendard "n. 5 Mn a 


8 5 obe At this point it is wu to state that the ger, 7 the | 

` gabjeet weapon remove it from the "mortar" class and place it in the 3 
s "Howitzer" class, To prevent confusing the subject weapon with € 5 €t 

`. A. inch chemical Mortar, the Be weite "hy: an 

the at د‎ e — : x 


مونو SS‏ انط السلا BPR‏ 


| Authority M V D7 55 ج02‎ 


Eja CN a: th petal o oe M" „C Add li pass. ; 
2a above, the recoilless principle of interior ballistics was ap» 
` plied to the standard 4.2 inch Chemical Mortar. In applying this e 
principle, a portion of the propellant gas is permitted to as | 
through the breech. This imparts a forward force to the weapon. 

iSe E NUR Taie valandos Ae miran? talanti Soris eed in ovon 
Coming the inertia of the shell) the vage ecc antep e Mew | 
,fereund nor rearward movenent when the shell is fired. 


: | The hed inch Recoilless Howitzer consists, go 
a a te, y more Nps سم مامه‎ ag yee mar yr eget Ce 
tube, fitted with a reaction chamber (or breech, designed for the proper 
| M أ‎ ٠ Metu e Ma jg AME mM Ap X Od M gu. Seld 
C RN ied on the tbe [I E or in- 


direct fire is mounted on the e 1) 


4.2 inch 2660111655 Howitzer 


Figure 1 
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a 
d 
: 
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n 


4.2 inch Shell, HE, E74 


- Shell and driver (b) complete 
- Shell 

Rotating plate 

Rotating plate expander 
Powder carton end 

Washer 

Propellant powder 

Igniter tube 

Primer tube 

Primer nut 

Primer 

Powder carton 

Sealing tape 

Driver ida 

Driver body disassembled) 
Firing pin and spring 
Detonator 

Igniter disc 

Driver propellant powder 
Firing safety pin and lanyard. 


ECHO OBEN. FF HO Oa مه‎ 


Figure 2 


mI 


FF 
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4.2 inch Shell, HE, E74 


a - Two rounds in cartons 
b - Drivers 


c - Wooden shipping case 


Figure 5 


214. 


ew ARRZMZAA AES 


Authority ay V 07250 aa Aou. T 


d. Purpose ot tena Loe Mu Ls 


a Zo determine the eutabllity of the ente weapon | 
s seit to the followings — 


Be Physical characteristics. 


: b. ioris ve carie by e, hun, dae. 
and cart. 


e. Grew size necessary for operation ET à transportation, "t 
ene, ps ca. 128 | 
tabs it out of actions 0 00 
. The feasibility of vohisular mountings | 


pe d g Bate of fire at lor angle (with driver) and at high 
(andis (nits Getver), YS 3 : 


2 Ne losurasy on vertical targets, 

2" Dispersion on the ground. 

vh Effect on conerete or sarth-log bunkers. : 

e * _ 


a quete j dp Qo feesiMiy n wins We ميرح‎ wp far dirent 


| E x The feanthility of firing at moving targeta. 

i > “The dust, smoke and flash produced, 

ae ‘The effect of firing hot rounds and c n rens. 
E Heating of the mortar ond ease of handling while heb. p 


p MENU Feasibility of wing standard 442 chenioal mortar | 


SER Feasibility ef. Arne, the s han ROM to a Standard 
e ae te e orte 


T ve Tu 


base oap, Daso slate, E 


EFF 


Authority M V o7 25 ج02‎ 2 ec 


8 Durability, 34 : 
t. Functioning of mortar and anmnition. 
u. Suitability of sights, : 

v. Suitability of accessories, — 


Feasibility of using the subject weapon in W fare; 
e view of „ studies on this subject. 


x. Desirable modifications. 
y. Other pertinent data, 


AUAM با نطق لسلا‎ ES ARAM 


Author ity y i 7 0 NS n E" we 


Details of Tests and Results,‏ ,را 
Purposes "o determine the physical characteristics of the 4.2‏ . 
inch Becoilless Howitzer and "n tion.‏ 
e measuring m comparison‏ سي Methods By‏ . 
en. ۰ |‏ ع 8 


` with the MA Infantry ym and 


162 Elbow Telescope and Mount, M9, having 6400 mile traverse, and an eleva- 
tion scale graduated from 0 to 1600 mils, ee tors 
longitudinal and cross levels for indirect laying, (Figure 


(a) Complete material for one h.2 inch Recollless TE 
Howitzer wit consists of the following? Ta 
Howitzer, complete, composed of: ROC. 
Tube and pintle bracket C 65,00 lbs, 

Reaction chamber $*945a5€69a909600209994295294990008205. 59,25 lbs. ; 

Sight brake „466 ; 6.25 lbs. 

Triped mount (w/o cradle) b ف ووو كوو‎ . DUADO lbs. 
1 dradio VFC 
Sight, 229, w/Inst, light m case Ue ا‎ Hs, 12.50 ibs. 


Aiming post (2) — ũ＋õĩ „0 9,50 lbs. : 
1 j Aming post light (2) seeeaseereseresenressncooes 2450 Ibs. j 


ABB ELLIO oR —8 2.00 Ibs. 


EP EINA BALAI SS ARAM 
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Tools, spare parte and accessories: 23,25 lbs. 
1 Tool, combination 


1 Wrench, spar 

2 pair gloves, asbestos 

1 Bracket, pintle 
restricting plug on protector 

1 Gap, thread protector, tube 


1 Gap, thread protector, reaction chamber ; 
Cart, Al, with mounting brackets e*shssáscovsoteovto 122,00. Abas x 


: 5 Packboards with sbtachuante ووو عاو‎ Pree re وه 6 ووع‎ Peer 22.50 lbs. 8 
Lone e | 


(a) Gs متسس‎ (nk 
ard h. 2 Chemical 


shell, The yropasllant has denn ee and redesigned for the recoilless 
and the fuze has been modified to permit the attaching of a 
driver rocket, Physical characteristics follow: ا‎ 2 and 3( 


an of shell w/o driver Cee eeneeeererenseecnoeeses í 2.0 dn. 
; ef shel 3 with driver e*ssessescossasusesénéeose 31.0 9 in. E 
; ight of she L an and propellant esso rsaspsevsescescone 28.4. "lbs. 
Weight et. shell only FFF 21.9 ibs. : 
Weight of driver ————ö—ä—3. h 5V＋Üéʃ 73 lbs. - 
Weight of explosive charge —6*V7²·̃-6—ũ„% „66 „„ 8,5 lbs, 
Type of explosive charge —＋2ꝛ Wm oes 
Weight 4 shell in caertoe n 31.0 lbs. 
Weight of shipping box containing 2 rounds — DOS 
in phe and 2 drivers testasesosesssquseeseeesos 83.0 lbs. A 
Weight of propellant ( —JB—D ꝛrrr 77 2.5 Abs. 


The propellant is covered with a foil covered end painted cardboard carton 
| e" fami "—— 


pring and the a vill fire upon ping the Safty vin. | „ 
„ (% Two types of fuzes aro used) T45 delay tune on „„ 
„ HE shells ond The 8. G. fuze on WP shells. 


jd Y x in ia 1 x tt AF Bras V i 
UE 3 k 5 * s Sn 8 کک ا‎ x T ^ 
ig 1 s D E HEN 2 „ PERS. dore pr 


BP به لك‎ BAL ال ب تطخ‎ AAA 


BALAI ES AAA‏ به لد 


Authority ay V 0735002 E 1 wont. - EL 


= 


e" as Purpose: To 8 most equitable loadings of the 
secti. of” the 4.2 inch Recoilless Howitzer. unit for manpeck, handoatt, 
and "-- transport, ; 


b. Methods By بت‎ end trial, 


| e. Results: (1) Three basic og of transport have M 
provided for the Recoilless „ deen, i 


and motor transport, Loadings for E d PR ben 1» DR below — 


s) pau Pire standard pecrboerós are furnished, a 
in the Howitzer d^ M Aw E Nn ple wd 
in the following component loads: pj enie 4 and 5) . | 


È load Nos — Component | Height (ibs) 
t OW b FPackboard complete 6.23 : 
Cradle te i 1,00 . 
Tr cradle assenbled Qu. 22. 
| pie -———— M 
2 bukkan comics —— du ^ Da 
secs Tube, sight bracket and / 


Map cun rote! se is 

T ! de chamber | : ; E | 
| ` Total 65 

A. Packboard complete = BC 6% 

1 Maing porte ant ل‎  y۷ˆ`ږy‎ 

(2 sach) ; 0 


"fools and spare parts AEN | 23.25 
Cleaning staff 1 a 


„„ ankle, Rr d) feriens ond ee 
ouai 


ADAM اسل‎ AIRE AAA 


1773 Autoriy ILD اتا‎ ” 


the shove Loads, while‏ ا اا of SS‏ او 
ب suitable Tor very short distances on easily traverssble terrain‏ 

ly excessive, For transport over extended distances it be. 
mecessary io tate the loads or divide the — د‎ Load! between T 


0 two or more men by e of carrying poles. 


: a (o) E ideart, M3A a one handeart, has been Parz. in 
the Howitzer i seriol unit (Par. 1, above)» However, a study — a 


Sicht 
et ud pend ipi: : 
; Los anis 1 


: er i de 
: Anmuni ie: 5 rods in cartons, 


5 Paskvoards mo secans for ammmitions 
3-3 beni; ia 10 id the cradle cover at 1 lb. Meer utis dh 


| d vett in tne dr tidem for Ga o d تمده تلفق‎ ae. 


"fer its transportation, Attaching 1/l-ton trail 


"4 اتاد‎ A. 


Authority AU 57550 ج2‎ 


4.2 inch Recoilless Howitzer on packboard as discussed 


a = Packboard Load No. 1 


b = Packboard Load 


= 
0 
دم 


c = Packboard Load No. 2 
d = Packboard Load No. 4 
e =- Packboard Load No. 5 


f - Packboard Load No. 6 


57 


4.2 inch 26600111655 Howitzer on packboards. 


Front view of loads shown in Figure 3. 


Figure 5 
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We 


h.2 inch Recoilless Howitzer on Handcarts M3A4 


as discussed in Test No. 2. 
a - Cart No. 1 
b - Cart No. 2 

Figure 6 


4.2 inch 26601116855 Howitzer in Hand Cart, MÓA4. 


Top view of Cart No. 1 shown in Figure 68. 4 


Figure 7 


«D 


کک 


"وا D735022‏ الا نمسم | 7 


cm. Purposes 


pv (1)* کا‎ „ 
Ut suitene gun. erew for transporting and operating ihe subject weapon. 


PP 


5 ال‎ ERE 


3 ganar (Hes: » Assembled Tripod and Cradle 
wes ET (lio. a . . Barrel and pintle bracket ——— . 
d 85 ; T are ee ١ 
RIL, A [bei gem ei we MMC 
l ag عد‎ wae e, en ate aE E 
This drill may be further developed for training, Drill follows: = 


; Aftor Squad leser has selected the postion ani n. 
ed "hobion" tho following action oeourst 


j r 


w 


fs 


ues hant and 5 


| purpose of dete 


BPR SALA LIAI 


=] Authority / V ج00 755ط‎ ! EC $ 


Eee oro (b). poppe 
B viis. Gunner lifts tle lat "m iT 
elevating ‘bracket pin. ME HARE ا‎ HO seated, and 1 E. 


M 


] 


Ge 


b. Methods By study and trial of differen systems of orew 


ede Howitzer, 


^ LIT pose: To determine the effeotive vale ie ths 5 5 0 do 


Authority 


M57 0 


AP EINA BALAI ES ونو‎ 


م مش كه LAM MAR‏ 


dodo Authority M V 22.50) o 


SR 4. 8 r iu LX fedis 
VVV ation giren da pe 
 visional firing table 

1 o ebd. 


| "own Male ret at 300 and 300 yards on variant D 
EK cows Shot groupe wore measured and recorded, 

(2 Firing vae conduted at provisional, an, عد‎ Genen 
Ter ranges of 1200 2500, 3000, 3500 and 2225 r »— 
Length and lath Of ground bie patterns vere were recorded, ) ; 


| 3) Firing conducted at maximum recommended elevat: 
1065 uiis. Boca سبو سي‎ 


0» e Pat ppt Vs He d sanh rit. d 
e. Results: 
a X9 and $00 ran Results of firing tabulated below: 


300 da 3h 13 . Uy in. 
500. 49.8 i 52x 36 in. 


ö, 


| 08 Yà. E14 n E 


sirine Table for hee ineh ele, Gheníoal | tortar, 1 „„ 


: اة‎ by Chemie Warfare Servies M, ee. was 1005 2417 
or approximately 60 degrees. The average range at this elevation . 
wit 2888 yards with a ground greup 125 yards long and 285 yards | 

. e. 


to 5 shell to rest in the minia Vide pulling the driver we 
firing pin but not steep enough to allow the shell to slide down tlie bore with s 
suf ficient velocity to fire. . 0 


hold the shell with one hand while preparing to pull the driver firing pin. 
In pulling the driver ei: pin, both — thdrawn from the shell 
ah | ey Man yp MEE pa 


(6) U A nil 250 to 500 i da . 
yd without the driver by dropping ce tin Gomm e E 


just ler the dM, the fork saat ine on the muzzle and the “rc D o 
of the shell 3 on the fork, Tw shell is then ed ya pul = 


en Buriag the firing i was ted thet the driver, is, 
departure of the shell from the barrel, became a separate and distinct = 
. projectile with ballistic characteristics that were not comparable d e 
E 


those of the shell. When the weapon was being fired at 
. yards the drivers were observed to strike the ground at approximat 

. 300 yards. At a range of 1800 yards the the drivers stick the ground —— 
„ fhe Rect e m E 
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sot Nos. 
a. . To determine the effect of the Shell, HB, Eu, 


: "qn garth end log tankers, or Ll boxes of the Japanese type. Xu 


b. Method; The Shell, ا‎ EL, was fired fra the 1.2 inch 
Recoilless Howitzer at a pill box of earth and log construction at a 
range of approximately 100 yards. Results of impact were noted nd 


WS 


Note; NONU S Ty bees, tia wi اده‎ ter- 
mine the cause of failure to detonate. eee 1 
failure (see Test 10. Limo ee 
(2 ‘Conbiming the firings d 


(a) The first round امسوم‎ s — the eee. 
Detonation was questionable. 2 


ne e JJ A ا ل‎ Aci: © usd 
Lage ant the top of the braste. eid ‘typ. of: the piii eck won مسيم‎ ١ it 
ie jumpialthough no report was heard. Investigation disclosed that a 
log fron the Front vadi had een blown into ie corridor of Um PELL boxe 


ce (e) The third round penetrated between the layers of 
coiling logs. Detonation blew out the roof of the pill bar, forming a 
Grater in the roof 15 fest in diameter and û foot deep. A hole was alse 
blown — A the — layer of NAM. we we i ripah: were ا‎ 
MU ب و‎ of the pill be Bante 


BPR SALA ES ونو‎ 


754 Authority M V 072 5022 no 


A Purpose: fo detemine and neû the sme of fum male 
funetions in the he2 teh Shell, HE, Bh. — a 


„ S By firing with varying conditions of inpast end 
en e and study of any. n 50 dd eel, 37 


e. Results; velit 
2 ic 


ni 5 


rounds detonated in the soft The fifth : Lonable. 
The sixth round detonated. The 12 round detonated and unearthed 
the fifth remi, which. MA MM MEME n o dV a 
x 2 of dud. pAn ret that the driver ada 
adapter and dasuffisient strength in the fuse shoulder. ‘The combination — 


of these permitted the adapter threads to shear. a qM 
`` surface (log), the fuse shoulder crushed until the adapter bottomed in the E i 


E 
d 
| 
f 


es n was suffieient to allow the threads te shears Mkt 


: Es: سه‎ ot عه‎ jriper Mint ars ok fn 
1½ ine thick Vol "gasket material. The adapters were removed — 
from ten founds and reassembled with the washers عه‎ the adapter and 
the bottom of the PN ب‎ 


To 8 the orstoring ma fraguentation 


1 Whe We 
* 


AP EINA BALAI ES AGAS 
EE 
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„ 3 Jd e d of direct and 
a Andirest laying with hand Subject weapon, . ! SERO 


| E Method: “By. study of firing conducted for accuraay in 2 2 LU VY 
Test No. 1 40 follows: A | 


E (e 300 and 500 yard firing ves conducted by dire. 


laying. 


w The 600 te 3135 yard firing was connoted by indien. 


h the ng sigit furnished 4 1 


À range an pne cross hairs of me , 

s telescope directly on the 5 with the sight cross leveled, The Pan oda 

‘longitudinal bubble is ignored in this case since angle of site is Col CH ae ce 

 pensated for by directly laying the cross hairs on the target. Using . ; 

. this method it was possible to obtain the 300 and 500 yard groups shown - n 

ån Test No. 5. The sight, however, must be very carefully bore si 
the 


; : ahd the 162 ‘telescope carefully indexed. 


" 2) 
ae — by 
after ihe 


e 315 yarda a rt be. 5 

cs ; aay mn either type ‘of firing the s must be 
1 55 immediately after laying the weapon aad before firing to d dis 
TOU settings, It was found that, wah te tee ee ^de 
recoil, it is subject to spasmodic vibration, during the departur 8 
round, whieh disturbs the N ra eto aloe tie) Men a Me sight i E 

555 „ „%%% ĩoð Qe 


FF 
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Eus : روم‎ To detemine the fest of fiin the: 
ak {et mat at nrg targets. | Del 
50.077 v4 A aed M study of the i, the ak the ‘ane, 
e method 6 loading and M y and ind tos. of the o. i 


: oq) me shiek pontoons dx. wing target 

= to the mount, is a free pintle or Wee e and pu 

ration “adjustment. 8 ne-! 

Low and limited elevation adjustment 
Altho op YT "Weapon can be prep ge ولد‎ 
; [os the driver pin) does not lend — o fi 

ple price to departure. of the shell, : xs Vp 


t vet (D. oe sight ds dt an d 
esie: is equipped with. cross hairs. tnl 

mie requires estimation of range, adjustme 

| of the weapon for elevation and then ‘laying 

. which in itself, precludes A me. on II 

dod June sondi Mons, : 


BPR SALA ونو الل‎ 


ee 1 Authority M V D7 5 5 032 ييا‎ ste عد‎ = 


d قاس‎ disclosure re ohara E 
ristios f the 4,2 inch محر‎ Howitzer, T 


x „ Method: JJ ⁵¼ 8 
- weapons, namely, the 105mm ers Ws the. Ue Anti-Tank wens and, 
: the ha Mam i * 


; Results: 


„ D ‘The n deh Recoi- sus ine has- fish, RS . 
due ا‎ characteristics in excess of any other Infantry weapon except ` 
the 57mm Antitank Gun, The blast of the Subject weapon is directed to € 
rear and downward in direct opposition to present conventional weapons, 
male flash is of n p M AERE S يسمي‎ MAT in ihe 


T ف‎ 7 va : Lon ina disaleavd that the flash 5 ev 
"e diskerbible ١ line] at a distance which is in excess of the average 
> operating range of the weapon, - When observed at bag of 2700 yards and 
less from behind a mask, the ‘flash a appears to Light dhe of greater port ion 
-... of the horizon with sufficient brilliance at the mi of the aura 5 e. i 
eus Hes estimation of the direction to the weapon. ij e 


tu 0 CCC 
و‎ hu agr lash than the 57mm Recoilless Rifle er the 5-5-8 
Metti but. has less Hash than the 57mm Antitank Tn. V d 


Qr (à). The dit raising characteristics are ا‎ than those VES d 
> of the Fin Recoliless Rifle due to a greater volume of blast and greater ^ — 
den those of the 105mm Howitzer and 57mm Ant it ank Gun due to blast d .- 5 
— c Memo Ie M get show the dust raising characteristics of the subs 
(7 jeb w at a high angie of elevation and mounted on hard clay and the 
"^. hole in the oA from the baekblast. In this case, — y". 

. have FEM fn the ground behind the ونيا‎ i 


z f [Os Smoke characteristics of the — سوا‎ are ACER 
f Reeoilless Rifle and 105mm Howitzer. They are about 
qual to th: eot 7 um Antitank Gun but do not interfere with gunner 
bservation as mush as on the 57mm Antitank Gun due to tha cone Lows ef 
> smoke bei projetied to the rear. 


FFF 
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4,2. Recauwr|ess 


REsTRICTED 


vards distance when fired. 


ures 10, 12, and lA for comparison with other 


e Fic 
€ ig 


Weapons, 


4.2 inch 26600111655 Howitzer viewed at night 


from 75 yards when fired. 
See Figures 11, 13 and 15 for comparison with 


other weapons. 


Figure 9 


=39— 
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105mm CANNON 
عوعوبن‎ #3 


RESTRICTEO 
45580-1 


105mm Howitzer, M3, viewed at night from HOO yards when 
fired with Charge 3. 
Flash was not sufficient to register on photographic 


film. 
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45580-19 
Restricted 
los Howstzer 


105mm Howitzer, M3, as viewed at night from 
75 yards when fired with Charge 3. 


Flash was not sufficient to register on photo- 


graphic film. 


Figure 1 


sd om 
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571mm Recowress 


Resrricreo 
455%0-3 


57mm Recoilless Rifle as viewed at night from 


400 yards when fired. 


Figure 12 
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57mm Recoilless Rifle as viewed at night from 


75 yards when fired. 


Larger flash is breech flash. 


Figure 5 
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57 mm AT 


RESTRICTEP 
5 45580-1 


57mm AT Gun as viewed at night from 400 yards when fired. 


Figure 14 


. 
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57mm AT Gun as viewed at night from 75 yards 


when fired. 


Figure 15 
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4.2 inch Recoilless Howitzer mounted on hard clay firing 


at approximately 60° elevation. Note the large clods of 


clay thrown into the air by the backblast. 


Figure 16 


EN pom 
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Hole caused by backblast of 4.2 inch Recoil- 


less Howitzer shown firing in Figure 16. 


Figure 7 
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Be Purposes To To determine the heating كه‎ the ——— ap. and 
site of handling «hi1 hot. 


b. Method: By 1 and study dur ing Melee tests. 


: (4) 0 M Feu Ue wd d gloves, 

preferably of the standard asbestos type. It is possible to carry the 

weapon out of position by grasping the legs of the tripod mount; ne ge 

even then it is sometimes necessary to grasp the barrel for balane 

the hands the hot weapon cannot be accomplished عمد‎ wes on far 
the h 


; é : — ed 


a Purposes Te — 
(1) The feasibility of using standard 4.2 inch ال‎ 
Mortar ammunition in the subject weapon. 


- (2) The feasibility of converting the subject weapon to a 
تاد‎ 4% 2 inch Chemical Mortar * use of the standard mortar ven And 
base plate, ete, 


be Methods By study of the ammunition and weapons. 
€» Results: : ne 


| (1) In order to utilize tho recoilless Lei pow the 1.2 “ts 
inch on Mil. E74, is equipped with approximately 3.5 lbs. of standard mortar — 
lant, This propellant is secured to the shell by a flame and 
e resistant cover, Ta comparison, the standard 4,2 inch mortar shell 
ave less than 1/2 lb. of standard mortar shell propellant at | 
This difference in charges precludes the use 

4.2 inch mortar shell e subjeet weapons = 


i (2) Although the W for the rd inch Botollesé Wovitser- 
was made from the standard 4.2 inch Chemical Mortar barrel, it has been 
sufficiently altered to prevent its reconversion to standard, The threads 
on the breech are different than those for the standard. الوه جنا‎ se 
— er, cm been added to the writ. s 


LRN RR ونو‎ 


"S n Authority wA 225022 EU Z 


a, Purpose: To determine the functioning ot the iod Anh 
Recotllees H Howitzer and ammnition, 


De Method: M study * the honit ser and somnition dating the 


see Resultsr 
(00) Meteor 3 ا-‎ „ 
(a). Throuchont the firing tests 21 part of the howitzer 

functioned without failure, 


(i). Gh ma ف‎ Qul. the afa. ea tas e trod mou » vas 1 


ricochet a UR 


nob entirely adequate Tu wa شيا سد‎ e howitzer, The | 
. Chamber and sight weigh approximately 135 lbs.; add to this a shi 
approximately 28.5 Ibs, placed in the muzgle of the howitger y'a the smerny 
à load 4 times as heavy as the load for which the cradle was designed, 
The cradle is held in the vertical plane an w a friction clamp on the side of 
the eradie, s clamp m be excessively tight to hold the howitzer in 
position during firing, In one firing situation, the barrel = pulled . - 


off the ground at approximately 50 A re burst ab 85 y ds. M MM. تسم‎ 01 


(d) Theoughout the firing there were several instameee © 
in hich the pirine p 3 id not ke p لحمو ود‎ withdrawn from the "e : 


BPE BALAI ES LIAI 
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e x 2 


To determine the suitability ot the. "um‏ فو Pu‏ سا 
furnished with the h2 inch Recoilless Howitzer.‏ 5 


| Method: P. observation and cond of the he stent n 


teats,‏ د 
Ce. Resulta i5‏ 


| 3 „c 4h مانا هنا‎ SINE, 
to — the Sight during the firing of a round to prevent M 
of the sight settings. Although there is no forward or rearward dis. 
` placement of the howitzer during firing, a vibration m occurs vite p eg 
in the weapon whieh reflects itself in the. sight. P e 


: ۰ (2) ily one, or sil, of three Shines 9 win coeur *e he 
sight when the weapon a fired; 


; (a) The Elbow aise PE will 1 enden. 
This DNE ons: MER js اوسا‎ fired with the sight in place. wo | 
the sight has been boresighted for direct laying wer to | Hiring, Ww 
ا‎ ae ORT arp of the telescope. 


5 (b) The deflection micrometer knob on the isset PIN 
M. a9, pus, off its it Deflection juna. as * as 98 . 
mils mat been med, 


a wW The د ا‎ 1 knob on the meration 
i 113, jumps off setting, This is the rarest of the sight dis- 
.turbances and only a few wes conditions have been "d She sheen 


DN T 3 Mig, ie an indirect, pores uy 
Vig and ix MA UD. cane toe pre dee iy deer e عسي‎ e DM 


weapon speed of fire is essential when engaging targets. 
necessary removal of the sight between rounds materially interferes 
with speed of laying on such a mission. A AM 
direct fire sight, with a graduat cule is provided, the method of — 
. fire used in Test No. 4, 0 m eee, m" e 
Mh NAM, of fire. VE. 


(4) Since all او‎ of. the. epe are | desiit on * 
dan عد‎ ns رم‎ the sight is suitable in that respect except dero 
for the —Ü of $ =m Ww ie * week et men 1 į un 


P ae which was 6 nile. 


3 
m us 
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Mest No. 19. 
Qe a. Purpose: To determine the dirib e seiifisstiona 
| to the subject weapon and ammunition, we 


Method: By ee and study of the weapon a darig po. 


SECRET 


"ew ieee: 


x ry see . 1 
ل‎ "flats" for s a machine-gun olinometer. The clino- 


meter is necessary for zeroing sight scales and, for en elevation 2. p ; a 


Pn MM Poe 


a. The Mount. : Pa. 
| (9 fe پا‎ of ine aped rud bo. nereased. — 
. The present cradle is much too light and "spring ' for the load 1 
The weight of the shell in the muzzle defle barrel suffices 


do require laying the weapon with the shell ta the و قوسد‎ it tag ame 


time ‘the weight must be kept at a minimim; therefore, it appears that 
the requirement is for a cradle of light material, such as aluminum — 


A alloy, m ER shape and ا‎ for Ma 


sod P rijid e have itive lo id ¢ 


eek io û Dsiien cla. Thé Nee. the po‏ سيور 


The cradle’ pinte andthe te aajtani around She | 


: ir pu MNA M MR 

. dàffieult when using the fine adjustment and is usually accomplished | 
by loosening the cradle pintle clamp CAM NEA. UU VM مدي‎ 
and at the same time adjusting the sight bracket. 


ean be adjusted around two pintles, 4.6: the coarse adjustment | 


. possible that the design used in the elevating and traversing شش‎ 


ee ð واس‎ 6 


, (3 
k neve uren a E 
tilting of the A teet or 


flection séeles. For direst Grae ‘the sight should have  griduated — 
reticle for ranges up to 1500 yards. The telescope should have zero; . 
T€ Stops to permit bore sighting. If it is found to be not feasible. e. 


` to ineorporate the direct laying features into the Sight, E19; the zu 
sight bracket should be modified to carry an additional " similar Ea 
vo the rud wn with an Latus reticule. j^ ae 


EW تلظ فاط‎ AIA 


ANET 


i 


u (3) Both hot aud cola driver rockets 


ACC 
AP 


ونو EINA AAAI‏ لظ 
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E Summary of Paste Disclosed hy the Foregoing Teste: 
. he foregoing beste have dis closed the following! : 
(1) The subject weapon has the following physical - 

ties (in  — 


| —: M t HA 
180.0 lbs. 5 


d (02) Md mo a 
following characteristics (in comparison to the Shell, HE, Ml fer 
105mm imt, 3): (Test No. 1) 


EN nieto NA. 28.2 lbs. => AO We. 
Length, complete Rd. „ C o 31.07 in. 


ape Velocity = = WS ao 1020 E 3 » 
ee cen 375 Vas. RM 2295 


(3) تيوت ما عه ای ف لدت ورک مد‎ Lem 


fully Mensparbéd hy yaka) MA ibl dab, or motor transport, 
elec ord icc :روي ميو‎ REE 
Mal p e AME. (Test No. 2) 


(a) Packboard (dneuded in iad) 


TS 3 p” Weapon, Spare parte, vola and sessi 


AEN SALA I ALL 


| Authority JV 97 25) 022 eu 


: for very y short distances on easily traversable terrain, 5 5 ۰ 


œ) Hand cart, اقلا‎ (nue E n loads) 


e Hand Cart No. 1 e 
* pip ape qum 
سد‎ 


e jma Authority " ß, 


UR (7) ا‎ a a ak 
tinh Vien سس عا‎ Ux prea PAM QNEM S ارود وه‎ 0 
used. The following accuracy data was eadeni m" No, 3) 


„ (a) Vertical Targets oe 
e عهة‎ ١ 1 in. 1 40. 


1065 mie us yas. .- 285 . dss yan. 


(8) Between 150 mile and 250 mils angle of elevation Dhu 
dhe sheli will slide down the barrel : the weapon, but without sufficient — $ 
driver is used, the shell 


the other. If the driver is not used the she must be thrown dom the 
% NOMEN. s js 7 
| 5X9) Pron 250 to 500 aie angle of Aten the shel oan n. 
be dropped dom the barrel to fire, (Test Wo. 5) 0 


(10) Above itor 509 eile it e to we the aan 
and fork for safe firing. (Test Bo je $9 


j Qu ) Fixing at angles above | 751 mile is impractical 4. 
to mount jump’ caused by the backblast. (Test lio. 5) 


Potes dioe eee 
MM e MM T PME ew ww Mm a 


. SECRET 


rr 


E 


strikes ab im. 300 dee and m 1800 niei for ‘the, . the a ihrer uS ; 
١ ne at about 650 yards, (Test No. $). | B c 


: | T CT The Shell, HB, E74, is highly effective kus 
earth and dag. pill boxes of the Japanese type. qun lo. 6) ra 


QA) Excessive clearance in the machining of the fuze 


Wi uid rise MALA tno shearing of the adapter threads and 


separation of the — and fuse bogus i 1 a n e 

d s "v Yo x Tb 
mue. is 3 (1900 yas, سيت‎ L3 meal £u 

BTh, makes craters M » Fd feet across et * we. sand-elay — 


35 The i gat bursta into fragata 5 
| Mec 415 to ,J a T sharp ' ed ees 


LE : (7) b eek ok لاضن‎ : ws hr 
the 119 sight. However, for direct fire the A be ver sa p 
fully bo nue pu د‎ Fon ee ee ee rot ee 
its index. (Test No, 9) 


: 5 (18) Tho s: M ond. bi eie Mete * 
disturbanoe of sight des due to barrel vibration, - (rest No. " 


Moving target firing may be done under very favors CP 
p clem «ei € > dw. مع‎ E 
as a ع مم‎ Qu "i 1 „ 
an (20) Tie Dest vei) in MÀ y tiiin, dni and grane CE 
neaoteriation in eset اي‎ xcept | d 
itank Gun, (Test Ho. ) — DR T 


: „ rapidly men fiot at a ston 0 3 E 
"CUPIT Soo hat t onch in aix rownd of red i A MM 
MM ME Oe ee disassembled with protected hands Coat w BP 


» PORUM لسعم‎ QUU Lidh Deaton ha 
nition in the subject weapon or conversion of the sub ot weapon ioa 72 
standard Ae DN Eata lortar are not feasible. (rest No. 13) : 


( . ^ s of the subject weapon funetioned without a p 
dux an m n 


D lom. (Test No, 8). 


ونو اتا ا لظ PEI‏ 
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T (2) me fir The firing 1 dn Ma دعسي‎ li fo 
هبيه يمن ماله‎ a و‎ c instances due to sha e M 
: =) the firing be pin bole quit metre ونا عي‎ e pin, (Test Wo. 14) 


(25) in one instance the e boy of a : driver d wen a 2 
dune. the firing "e (rest No. PM 


(26) The shear pins of the ERU Te R f 
اة‎ eL to permit transport of shells assembled wi loa with dr r 


i E19 is not suff iil oe ie 
| stand the ne non a “(fest wee a 


os ib ject weapon are e. 
the. Pe we 


SE E E tbe ofthe niit w . ‘Sines 
| d (20) The sil pl ee ine “n slids iu ux 
should be. replaced after the san. bemus 90 rounds, (Test 


No. 18) 3 8 ١ 
i mre ezoa to o Kd] Poe, Dinette on tho Hand Cart, لاقلا‎ ia not surfioiont= 

» i" alistan REE out bending, Test No as) MA 

stand field use and unen $n Tes 


x Eo 2 : AC ure e ama dom to : Qe 


j B msi — of: n driver from the shell. 


8 m |^ Authority M V 572 zoa 


E A Officer's Discussion. 


In addition to the facts disclosed above, evaluation of the 
subject » weapon Sh consideration of its e suitability to nen: x close 


projectile 
fired at the target. 


(2) The actual in of. و‎ and range due to wear of the. 
restricting plug has not been determined due to laek of the proper facilities. qu 
However, study of the weapon indicates peg e as the volume of gas escaping RE 
from the breech increases, less volume and less pressure is available for 
peeping of the shell. Consequently the magle velocity will be redueed. . 


b. The outstanding advantage of the weapon is that of a weapon 1 
weighing 180 lbs, Projecting an explosive charge of 8,5 Ibs. as compared to 


^ weapons t Mag ciel 
- that continued 8 e the far greater portion of — 
existing difficulties with the subject weapon, ; 


c. Ib will be noted that the drin 1» petat mua fes a x 
hell in the shipping box. It is believed that, since the shells are removed 
fron the bax wid alal ia bha اموه نه‎ VANES on partbannesy Ihe drive 5 
denda 9 pet a جا كا‎ A e 


5 (3 eoneur in the ebore Record of Test WILLIAM J. WADE, 


WILLIAM G. MOD, 
Lt. Colonel, Infantry, 
Chief of Test Section. 
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et 15 Jan 45 
Initials: T. > . 


HEADQUARTERS THE INFANTRY SCHOOL 


Fort Benning, Georgia 


15 January 1945 


MEMORANDUM FOR: 


Upon the request of Colonel Raymond C. Hamilton, Headquarters, Army 


Ground Forces, there is attached for your information, one copy of the 


stenographic notes on the conference convened at The Infantry School on 3 


January 1945, pursuant to letter, AGF (472.8/124 (c)), 17 December 1944, 


subject: "Service Tests of 4.2 inch Recoilless Mortar", 


: 3 Li. 


ctt [457 
THORNTON CHA 
Colonel, 44.G.D., 
Adjutant General. 
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RECORD of of TEST 


SIGHTS AND OTHER ACCESSORIES FOR USE WITH THE 
RECOILLESS MORTAR 4.2 INCH 


N S 


N/UN/N/NUNU: 


NN. 


WA NOE \UA \UA aV VT av/av/aV/ BV 


TEST SECTION 
THE INFANTRY BOARD 


FORT BENNING, GEORGIA 


A NN 


N/N/N7N/N7N/N/N7N/N/NUN/7NUNUNU NU: 


TO: THE DIRECTOR, THE INFANTRY BOARD. 
HEREWITH DETAILED RECORD OF TESTS 
RELATING TO THE ABOVE PROJECT. 


EDWARD B. CROSSMAN, 
Lt. Colonel, Infantry, 


TEST SECTION EXECUTIVE 


WN NNN ا‎ RN RNC AN 
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11141 FT. BENNING, GA. 25 JUL 45 2,000 
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PURPOSE OF TEST oooocogoocoooncooceocooooocopooocosopboonoecb: 990090 


*ءه»٠ءأ٠٠و9هووهوههه‏ 0 وومو و وو ووووووو وو وو DETAILS OF TOTS AND RESULTS‏ 


Test No. l: Physical characteristics of the material to be 


-́Oο O % 6 9968 8‏ /%/% % م % % % % %%% %% وو ووووووؤووو ووه 565560 


Test No. 2: Studying the mounting of the recoilless weapons 
in the modified NAA Mount 44% % 4 0 % 0 0 00 


Test No, 3: Feasibility of using the Modified M63 Mount 2 
for moving target firing with the 4,2" Recoilless Mortar; 
determining the lead factor when firing the 4.2" RCIle e 


Test No. h: Procedure required to load the 4.2" Recoilless 
Mortar when using the Type 3 and Type 4 lanyard firing 


deViC86S8ecocoosocoscsaoec*otóO0qoocco2O09toosoteop*sodt$oettetedeaocco 


Test No. 5: Speed of loading when firing at a fixed target, 
using the subject Lanyard firing devdace . % „%% %%% 


Test No. 6: Comparative disturbance of the tube when pulling 
the driver pin by hand or when using the subject lanyard 
firing devices; practicability of using the subject lanyard 
firing devices for firing at moving target see 


Test Noo 7: Determining if the Type 3 and 4 lanyard firing 
devices will hold the round in position when the angle of 
elevation is above that where the shell will slide into the 
tube witbout outside AS IS ance neee % % % % 


Test No. 8: Force necessary to withdraw the driver pin whan 
using a steady pull with the hand and with the Type 3 and 4 
Lanyard firing devil ces „ „ 0 % % % % %ᷣ%/%0/ ο%⁰rn⅜ni(w „ % 


Test Noo 9: Comparing the ease of mounting the 2 and N4 
sights on tbe 4.2" and 75mm pecoilless weapOnSoecooescoscooot 


fest No, 10: Comparing the direct laying accuracy of the 


koa" Recoilless Mortar when fired using the 23 Sight and 
Tron Sight mounted on the M Sighbocoosoosocsceovccooocoocgooco 


CONFIDENTIAL 


Paragraph No. 
lo 


2» 
3» 


ho 


Page Noc 


42 


51 
52 


22 
57 
59 
60 


I-N-D-E-X 


Subject 


Test No, ll: Suitability of the 4.2" Recoilless Mortar for 
indirect fire, when used in battery fire with other In- 
fantry weapons and using data secured and distributed by a 
fire direction center using the MIO Plotting Board 


Test No, 12: Noting the irregularities in the performance 
of the driver rocket during firing LOSELSoccorescacocece oes 6 
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1. Authority and iteferences, 
a Authority: 


(1) Memorandum, The Infantry Board, I[Be72, 11 August 1945. 
(Appendix "A") 


2) Kemorandum, The Infantry Board, 1B-472, ll August 1945. 
(Appendix unn) 


3 


3) Nomorandum, The Infantry board, 18-472, 16 May 1955, 
(Appendix "Q") 


T 


h) Memorandum, The Infantry Board, 18-472, 4 way 194 
7 anc 4 tme 
(Ab endix "p ) 


b, Reference: The Infantry Board Report No. 1339. 
2, Introductory Information: 


Various accessories for use with the 4.2 inch 27660111655 Mortar‏ من 
have been developed in order to increase the overall utility of the weapon or‏ 
to make use of some standard Infantry equipment on this new weapon,‏ 


b. ‘The followin: iteus hive been ceveloped for use with the subject 
weapons 


1) Uodified 1:63 AA Mount - Two types of the mount were 
submitted for test. 


(e) The T12 mount consists of the 163 mount with an 
integrally mounted elevating and traversing mechanism that may be used 
or disengaged as desired, The scales on this mount are graduated 123 rees 
(Figures J. and 2). 


(b) The T13 mount consists of the M63 mount with an 


integrally mounted elevating and traversinz mechanism that may be disengaged 
as desired. ‘The scales on this mount are graduated in mils. (Figures 3 and 9) 


(c) Both of the mounts as received were for use with the 
,50 caliber machine gun, Modification of the mount consistod of removal of 
the firing handles and the fabrication of an udaoter to receive the mounting 
brackets on the three recoilless weapons. (Figures J., 2, 3 and 9) 


10. 
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NOT Z: The T13 mount was broken prior 5o being formally tested, It 
was repaired and reinforced by Ordnance personnel, 


(2) Lanyard Firing Device: 
(a sy Ot Govice for withdrawing the 
firing pin fron the th a mum rea on to the weapon 
as lized whan accurate firing w Four pes of firing 
e 102 micabec Lyset bwc pes were < iscar ded due tc 
1 i Ji talen 1G > or 
(t ievice Type consists of a claw device, 


for engaging the firinz ١ | driver, hinged to a pivoted arm to 
increase leveraze and to withdraw the clawe below the bore during emergence 


o 


of the projectile (Figures 4 and 5) 


| ; is of & toggle 
linkage which extracts the firing pin with approxima te straight line 
motion, (Figures 


&llow the firer to pull 
| parallel to the axis of the 


the lanyard of the 


bore, thereby reducing lateral or vs rtica i] reactions due to pullin: the 
firing pin by hand, 


(a) In order to utilize e sight now in use by the Infantry, 
an iron sight w: s fabricuted which mounted over the collimator of the X4 
Mortar sight (rà igure 9). This bar sight was to be used for direct fire, 
while tha UA Sight could still be used for irdirect fire, 


(b) The sight bracket for indirect fire on the 4,2" and 
75m recoilless weapons is centered at an angle of 459 above the axis of the 
tube of these weapons, thereby making the li, sight usable at a minimum 
angle of elevation of 40°, A sight block to place the axis of the sight 
mount 90? to the axis of the bore was fabricated, thereby allowing the 
li sight to be used for low angle fire with 459on the scale indicating 
zero elevation. (Figure 11) 


(4) üoving Target Fire: The suitability of the 4,2" 
Recoilless Mortar for engaging moving targets had not been tested previously 
for accuracy arc the necessary lead factor, 


“lla 
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Je to its potential use as an Infantry 
hould be usable in the firing procedure 
being developed by The Infantry Board for battery fire of all Infantry 


Mortar for indirect fire will 
position, under a fire direc- 
The use of the T13 sight and 

the above firing 


n conjunction with 


1so be determined if accurate fire may 


uSing the tripod dial and 


gun method, 


the 4,2" Recoilless Hortar 


‘ 


Indirect Fire; 
weapon, 


weapons. The utility of the 4.2" Recoilless 
be determined wren used in an organized firing 
tion center employing the MIC plotting board 
M4 sight with the panoramic mirror 

plan will It will a 


be determined. 
be delivere the machine 


clinometer, 


d by use of 


(6) Information on tl 
(and 570m and 75mm recoilless guns) 
in The infantry Board Report No. 18 


e use of 4o2" Recoilless Mortar 
when mounted on vehicles will 58 found 
39, 
da 
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[VER TRUTECD ^ 
b LC 


M63 AA Mount Modified Type T12 (right side) 
(Modified for mounting recoilless weapons) 


=- Elevating hand wheel. 
Elevating arc lock. 

« Pintle dismount Latch. 

— Traversing hand wheel. 
Traversing dial locks. 

= Carrying handle, 
Traversing dial (degrees). 


1 


E 


8 


05 r G AQ © © 


M63 AA Mount Modified - Type T12 (left side) 
(Modified for mounting recoilless weapons) 
& - Traversing lock. 
b -.Adapber mounting lugs for weapons. 


Figure 2 
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M63 AA Mount Modified ~ Type T13 (right side), 
mounting the 4.2" Recoilless Mortar. 


a ~ Elevating arc (mils) 
b - Elevating hand wheel 
c - Elevating arc clamp 

d = Traversing dial 

e ~ Traversing hand wheel. 
f - Traversing arc clamp 
g ~ Carrying handle 

Figure 3 
=1 9= 
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RESTRICTED 
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F E 
i odd ys * 
i 1 i ۱ 
1 etre Lanyard Firing Device - Type 3 
yer : 
Position of device for loading and after firing. 
2 Driver ا‎ pin and lanyard | 
se A te Type 3 firing device 


ENS Te Al- 


Lanyard Firing Device - Type 3 
Position ready for firing. a 


Note: The engaging claws must 
be held up against the driver and 
engaged carefully with the firing 
pin, 7 


Figure 5 * 
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Lanyard Firing Device - Type 4 


2 


Position when loading and after firing. 


Figure 6 
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Lanyard Firing Device ~ Type 4 


Position prior to engaging firing pin in 
device, The device is held against the 
driver by spring (a). 
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RESTRICTED 
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Lanyard Firing Device - Type 4 


Position for firings Shell has been slipped 
back, engaging the firing pin in the clamp on 


the device, 

1 2 
un gu 

m. 


50 


Figure 8‏ > ا 


A 20. 
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iron sight mounted on MA Sight. Sight is 
held in place by a wing nut clamp over the 
collimator unit. 


¥ 
Na 


Figure 9 
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Panoramic Mirror Adapter mounted on the MÀ 
Sight. The clamping handle for the sight 
mount interfered with the line of sight in 
one position of the sight but this difficulty 
could be eliminated by use of the sight exten 
sions 


Figure 10 — 


7 
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Heigo 


Sight mount adapter for using the M4 Sight 

at low angle on the 4.2" and 75mm recoilless 

weapons, , This consists of a male and female 

sight block mounted at 45 deg. to correct the 
angle of the present sight bracket s 


a C/L of sight mount for use of teles- 
copes 


* 
b - C/L of sight mount for use of M4 sight 
at low angle. 


Figure 11 
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-edestal Mount 


haracter 


3, Purpose of Test. 


Modified 


(1) 


Bo 


٠ 


(2) Utility of mounting the recoilless weapons on the T12 and 
T13 type mounts, 
b. Lanyard Firing Devices for the 4,2" Recoille:s Mortar. 
(1) Physical characteristics. 


(2) Position of loader to observe engagement of device with 
firing lanyard, : 

(3) Speed of loadin: for direct laying when firing at fixed 
or moving targets, 

(4) Disturbance of the tube when using the subject device for 
firing at fixed or moving targets, 


firing at movin, targets when using the 


(5) Pract3 Lcabi ility of 


subject device. 


(6) Suitability of the subject device to hold the round in 
place above the point where the free shell slides into the tube, 


the pin, 
Mortar Sight when used with the 75m 


utilize tne M, sight. 
tics, 


direct lay at fixed targets. 


ITIA. 


TENTIAL 


سم 


Attachments for the M 


aracteris 


Dispersion when firin x 


OLE 
Ed 


(7) Ease of pullin: 
Co 


and 4,2 inch recoilless weapons. 


(1) Modifications to 
(2) Iron sight. 
(a) Physical ch 
(b) 


م 
م 


r for 


and accuracy of the mirror adapte 


+ 
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X4 sight as compared with the artillery type telescope sight wh 
battery 


e 


r of using the machine gun dial and clinome 
mortar in battery fire, 


e, Other pertinent data. 
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4% Details of Tests and Results, 
Test No. (SN MENTARY) 


a. Purpose; To determine the physical characteristics of the 
material to be tested, 


b, lethod: By measuring, weighing and photographing the items 
to be tested. 


Co Results; 


(1) Modified Pedestal Mount M53 (Figures 1, 2 and 3) 
(Trigger handles removed and adapter installed) 


Type Mount, 
Part mz 113 
Weight of feet (4) (Ib.) 27,5 28,12 
Weight of base (Ib.) 82,0 97.5 
Weight of pintle (Ib.) 29,0 35,13 
Weight of adapter for recoilless weapons (lb.) 4.25 4,25 
Total "eight (Ib.) 142,75 165.00 
Weight of 4.2" RCH complete with sight (Ib.) 130.7 130.7 
Total weight of gun and mount (Ab.) 273.55 295,7 
Graduations on travereing and olevating dials Degrees Niis 
Free traverse 360 6,00 
Traverse using hand wheel 8.25 775 
Freo elevat ior 559,8 to -16.4 £710 to -886 
Elevation using hand wheol bah 510 


(2) lanyard Firing Devices for 4.2" Recoilless Mortar. 
(Figures 4, 5, 6, 7 and 8) 


Firing Device 
Ttem Type 3 Type 4 
Jeight (lhe) 1.56 2.52 
Maximum travel of lanyard parallel to axis o? tube 
(in, ) 3.5 405 
Resultant travel of pin extractor (in.) 2,0 39h 
Required travel of pin to fire driver (in.) 
Split pin 2.0% 200 
Solid pin 1.5 1.5 
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provided 


t in 


with the 2" Hee 

;est due to excess ya. 
diff iculty of ing 

he time of the initial 

70 be M The pivot 

usted off and the mount 

Furt her inspection dis 

d that most of the attach= 

paired by Ordnance, 

4,2" Recoille Aortar 

SONIS ia for that purpose 

e on the right side of she 


Test No. 2 (SUPPLEMENTARY ) 


raa Sep لمج‎ mawena Rais علض مع‎ 


a, Purpose; To study mounting the recoilless y th 
modified 634A Mount, 
bo Vethod: 

(1) The handles and firing linkage were remove rom ea 


63 mount and to be 


ca gun mou 
acted with the 4,2" 


the 
T maed ne gun 
an 


D A 


Le 


tiv 
wi 


eels are 


mownt o 


designed to fit 
,50 calibe 
the 


adapter 


in 
mount ing 


to recei 


secure 


J 
Recoilless Mortar mounted and detec 


(1) 12 

ind was eli 
cradle 
hand 


( 2 ) The 


mount was inspected 
minated from further 
ib. as well as 


ar mounted 
ng in the 
elevating 


Mor 
spr 
the 


058 
* 
in 


mou 


wheel. 


ny 
T 1 3 


was broken at 
and no inite for breakage 
sen the elevating and c we 


ceable until repairs could b 


140 
aei 


[e 


Was 


1 
nne 
ede o 


clos shat the mount was poorly cons — an 
ents were loose or unstable The mount was re 

was possibie to mount the 
on the 72 3 y using the adapter 


Ing 


the 
apon 


Both 
We 


travers 
on the 


hand wh 
left side, 


aor Es i 
sights are 


28. 


CONF IDENTIAL 


SCOSELA NN ropy 


56 ف سل‎ arb t= ah “ie tela 2 


Test Ne. 3 (ourerenewrory) 
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(1) To determine ibility of us$ung the Modified 
4.63 Mount T13 for moving target firing with the 4,2" Recoilless Mortar, 


(2) To determine the lead factor when firing the 1.2" 
Recoilless Mortar, 


b. ddethod: 
rounds of a 


m 

e front of the weapon az cor 
uu 
4 


yaris, T] 13 type M63 Vount 


h 


fired at moving tarze 
istant speeds of LO and 
L was used in this 


An d of ll mils was es 
C moving LO MPH laterally at a range 700 yards. 
hese rounds struck behind the target, The lead for this target was 
increased to l4 mils and to 21 mils for a target spsed of 15 MPH 


. and two 


— 


(„ The theoretical lead necessary to 
caleulated using an average muzzle velocity "of 700 


strike of the rounds fired were noted for range and 


lead and the a ate relationship to the target 


£ 
3 
4 


tesults of firing at moving targets; 


. Tt MA AI FER AGC RAH 


Target Speed Lead 


—— 2 محص می لسسع نيج‎ m —— — mt c reae same ae Bc m" 


mils behind 
mils ahead 


14 0 orre Of 


Ma w/ Iren 
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Strike 
Sight Terget Speed lead Used Range lead 
MA w/Iron 14 correct 5 mils ahssd 
Sight (cont,) 14 short 10 nils benind 
14 correct 25 mils ahead 
14 over l5 nils behind 
T13 15 KPH 21 short 20 nils ahead 
21 lost 3t 
21 short 15 mils behind 
al over 10 mils behind 
21 correct 5 mils ahead 
M4 w/iron 21 over 10 mils ahead 
Sight 21 correct 25 mils behind 
21 over 5 mils behind 
21 short 15 mils ahead 
21 over lO mils behind 


Gumer failed to observe sight azimuth had jumped 100 miis, 


(2) Obvious in the above table is the inability of the 
gunner to control lead to a great extent, The firing of this test was con- 
ducted using the Type 4 lanyard firing device, Since the gunner must 
contro. the elevation and fire at the same time, the lead must be controlled 
by the hand which fires the piece, The job of the munner, to continue to 
traverse às well as apply & continuous pull to the firing device, is very 
difficult, and probably would be inaccurate without the inherent delay 
during which the shell is propelled to the rear of the weapon, (Figure 12) 


(3) on two occasions rounds struck the ground approximately 
60 yards in front of the firing point. These rounds were not counted snd 
were attributed to the gunner failing to zero tie telescope of the T13 
Sight for elevation, This telescope has no positive lock in this position, 


(4) Further testing of this mount with the recoilless weapons 
was discontinued at this point due to the serious vibration of she mount as 
well as the loosening of all parts due to the firing tests conducted, 


(5) Prior to this test the sub jest mount was broken duo to the 
separation and distortion of the elevation arc where it fastens to the cradle, 
This failure was repaired by ordnance personnel, 

(6) The gunners right arm was swollen due to the severe whip 


in the ea pon and mount striking the forearm while attempting tc traverse, 
(Figure 12) 
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(7) The traversing handwheel was not readily accessible to 
its lo 


(7 
the gunner in the firing position due to cation on the right front 


side of the pedestal, (Figure 3) 


(8) The calculated lead for the 4,2" Recoilless Mortar 


LEAD (mils/mile/hour) = Target speed aca X1000 
Pr 14 4 speed mph) 75 


is as follows: 


ti 
بم‎ 
O 
O 
50 
les 


* 2.1 mils per mile per hour 


= 3 
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Modified T13 Mount, used for moving target firing. 


1 d Note right hand under cradle operating elevating 
` hand wheel, The traverse is free, since the left 
* hand must, be used to traverse and fire by using the 
95 handle of the kanyard firing device, The travers- 
ing hand wheel cannot be reached in this position. 


Figure 12 
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Test No. L (SUPPLENENTARY) 


@> Purpose: To determine the procedure reguired to load the 4,2" 
recoilless mortar when using the Type 3 and Type 4 lanyard firing devices. 


b. Method; By observation of los ding procedure during tests 
conducted, 


Ca Results; 


(1) The Type 3 lanyard firing cevice consists of a simple 
linkage to change the direction of the applied force. In order to use this 
device the loader must hold the shell in the bore securely and carefully 
engage the claws of the device in the firing pin. Depending on the type 
of pin in the rocket driver, the loader must either place the claws of the 
device over the pin (cotter pin) or one of the claws through the pin ring 
(solid type). Some shifting of the projectile was required for this ope- 
ration and the gunner must be forward of the muzzle, (Figures 4 and 5.) 


(2) The Type 4 lanyard firing device consists of a straight 
line linkage to change the direction of pull of the applied force. In order 
to use this device the loader places the shell in the muzzle, places the 
device against the driver, where it is held by a spring, and slides the 
shell to the rear until the pin is engaged in the slot of the device. The 
loader does not have to change his position from alongside the tube after 
placing the shell in the weapon. (Figures 6, 7 and 8) 
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Test No. 5 (surprawew rary) 


à, Purpose: To determine the spced of loading when firing at 
a fixed target, using the subject lanyard firing device. 


b. Method: 


(1) A fixed target at 100 yards was used for direct fire E 
us ing the 4-2" Recoilless Mortar mounted on the machine gun tripod, 


(2) One five-round series was fired with both split anc 
solid types of driver pins, using hand firing and the Type 3 and 4 
lanyard firing devices. 

(3) The lay for elevation was corrected for each round. 
No correction for deflection was made, Inert ammunition was used in this 
test. 


(4) Time was sturted as the first round fired and recorded 
as each successive round was fired. 


c. Results: 


Type of Split Pin Solid Pin 
Firing Device Round Time (sec. ) Remarks Time (sec. ) Remarks 
Hand pulled 1 0 0 
2 7 6 
3 12 12 
4, 19 19 
5 26 25 Driver burst 
Type 3 2 0 0 
2 19 23 
3 31 38 
4, hl 50 
5 62 Driver burst 7h 
Type 4 l 0 0 
2 12 9 
3 21 16 
4 31 2k 
5 60 Lanyard firing de- 33 


vice did not pull 
pin first time (pin bent) 


SCOSELT IN romy 


76 ف جسن‎ arb f= eh “is be fa | 


SEW SARS AALAD 


Authority M V 0725 ج02‎ 


Note: No moving target firing was conducted against time due to the 
insecurity of the 463 mount and the types of sight under test, 
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Test No. 6 (SuPPLEMENTARYD 
a, Purpose: 


(1) To determine the comparative disturbance of the tube 
when pullin; the Griver pin by hand or when using the subject lanyard 
firing devices. 


(2) To determine the practicability of using the subject 
lanyard firing devices for firing at moving targets. 


be Zethod: By observation of firing tests conducted. 
c, Results: 


(1) 4 sharp, fast withdrawal of the driver pin by hand 
appears to be the most accurate means of firing the subject weapon at a 
fixed target. The slow withdrawal of the pin when using the lanyard 
firing devices develops an unbalanced load that increases when the pin 
is withdrawn due to the wedging of the pin in the driver and due to the 
change of length of lever arms during the action of pulling the pin. 
This is also true when a sharp withdrawal is attempted when using the 
lanyard firing device, 


(2) The use of the lanyard firing device is essential when 
firing &t moving targets, however the necessity of firing from a free 
traverse permits a great error due to the weapon's inherent whip when 
fired, No difference could be noted in the firing using the two types 
of lanyard firing devices once the split pins had been cut off to allow 
easy extraction by the Type 3 device. (Test No. 1, c(2)). 
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devices will hold 
above that 


tance, 


b, Method: 


o rounds were fired using each firing device at 
5 UA ug DNDN „ Te 9 
e „ 210 mils, 220 mils and 600 mils. 
(2^ رمدم جه مزلم‎ + > 18 wap 2541 1 + e + 1 
(2 Qosey blc Were reSults noted, 


0 


ct 
oe 


mortar tube did not sli; 


1 سا‎ ] * 
on tne LI 06 ard rink 
* " "c 
211] Ow i By yý 1. J- 5 5 9352 
allowed r pin to de lanyard firing 
-a " Foai pde 2 
ana une 10e into did not fire. 
Terre 2 el " at AOC 412 
3 rpe 3 d > , be at 600 mils, 
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Test No. 8 (JasPiEwewTARY) 

a. Purpose; To determine the force necessary to withdraw the 
driver pin when using a steady pull with the hand and with the Type 3 
and 4 lanyard firing devices. 


b, Method: 


(1) Bach of the above methods of pulling the driver pin was 
measured three times for each type of pin and the average determined, 


(2) inert drivers and new pins were used for each trial. 


(3) The maximum amount of pull necessary to withdraw the pin 
was measured with a spring scale and recorded, 


Co Results: 


(1) 
Average Maximum Pull (lbs, ) 
type of Pull Split Pin Solid Fin 
Hand 15.3 19.8 
Type 3 7.8 10,3 
Type 4 13.5 18.1 


; (2) The Type 3 lanyard firinz device has an increase of the 
necessary pull as the pin is withdrawn due to the decrease of the mechanical 


advantage. The Type 4 device has an almost constant pull during this operation 
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& Purpose: To compare the ease of mounting the T13 and MA 
sights on the 4.2" and 75m1 recoilless weapons. 


b, Method: 


(1) By inspection of tho sights and mount and determining the 
necessary modifications to enable the use of the sights, 


Cc, Results; 


(1) The sight mount brackets on the 4,2" and 75mm recoilless 
weapons are identical in construction and position to those on the 6 
and Slum mortars. 


(2) The T13 sight is constructed for firing at flat Anales 
of fire and may be used for hi;h angle fire up to approximately 459, The 
M4 sight is a high angle fire sight and when used in the standard sight 
mount is usable at angles of 40° to 90° only. In order to use the M4 sight for 
direct fire, an adapter was constructed which rotated the sight 45°, thus / ^W 
permitting the 45° sight setting to be level when the tube of the weapon 
is horizontal, The actual mounting block as made locally set the zero 
elevation at 463° on the Mj sight. The MA sight could be used at angles 
of about -5 to 15° with the adapter and 40° to 909 without, 


(3) Since firing tables are set up in mils for the 4.2" and 
75mm recoilless weapons, the range information was converted to degrees by 
using a factor of 17.8 mils per degree. Sight settings were made on both 
the 4, 2" and 75mm weapons by adding the converted range in degrees to 
46-1/4° (the zero). 


(4) There is no means of cross-levoling the sight on the 75mm 
Recoilless Rifle when using the M4 or the T13 sights. The 4.2" recoilless 
mortar sight mount has provision for cross-leveling the sight. 


(5) The use of the panoramic mirror adapter with the 4,2" and 
75mm recoilless weapons (Figure 10) appeared feasible since this sight adapter 
merely extends the use of the deflection offset from 300 to 6400 mils. The 
sight is still used in the same manner as before, It is necessary to raise 
the height of the sight on the 4.2" Recoilless Mortar in order to use the 
panoramic mirror adapter in all directions since the clamping handle on the 
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sight mount bracket interferes with the line of = in a limited sector 
to the right rear. This may be eliminated by use of the sight extension 
previously used with the 155m mortar. 


(6) The use of the iron sight with the 4.2" and 75mm 
recoilless weapons (Figure 11) is not feasible unless the subject device 
is a permanent attachment to the sight. In its present form the sight is 
not secure and cannot readily be returned to the same seating on the 
collimator head. During firing tests the sight was disturbed by each 

Led careful readjustment of the siznt. The iron 


round fired and necessi: 
sight has a means of minor adjustments for deflection and elevation Zeroing» 
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Test No. 10 CGuprasmswrary) 


a, Purpose: To compare the direct laying accuracy of the 4.2" 
Recoilless Mortar when fired using the T13 Sight and Iron Sight mounted 
on the Mu sight, 


b, iiethoo: 

(1) Two 3-round shot groups were fired with the 4,2" Recoil- 
less Mortar mounted on the machine gun tripod and using each of the subject 
sights, 

(2) Roth the T13 sight and the iron sight had to be carefully 
— and checked before firing each round due to the whip of the gun dis- 
turoing the sight, 

(3) Firing was conducted at two road junctions on an adjacent 
ridge and the shot groups plotted from data secured from two instruments 
situated on a measured base line, 


(L) The Type 4 lanyard firing device was used in this firing. 


c, Results: 


(1) Shot groups Target 1 


Sight 
T1? Iron on M4 
Elevation 145 mils g° 
Range to target (yds.) 1410 1410 
Range to center of impact (yds.) 1387 1362 
Average range dispersion (yds. ) 56 64, 
Average lateral dispersion (mils) 3.5 2 
(2) Shot groups Target 2 
Elevation 315 mils 189 
Range to target (yds.) 2152 24,52 
Range to center of impact (yds) 24,31. 2416 
Average range dispersion (yds. ) 385,8 46.5 
Average lateral dispersion (mils) | 4 1 


(3) The area containing Target 1 was one which approached 
grazing fire, while that of Target 2 was plunging fire. 
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Test No, ll (Summo E MEN Tary) 


a Purpose: To determine the suitability of the 4.2" Recoilless 
Mortar for indirect fire, men used in battery fire with other Infantry 
weapons and using data secured and distributed by a fire direction center 
using the O plotting board. 


b. Method: 
(1) Firing conducted for this test was in two locations. In 
each location the weapons were surveyed in by use of an aiming circle and a 
range finder at the OP. In the firing which employed the use of two 4,2" 
Recoilless kortars both weapons could sce and be seen by the OP, 


(2) wethods used in paralleling weapons when using various 
sighting equipment. 


(a) artillery sight T13 and N4 sight with panoramic mirror 


o Level and zero aiming circle at O.P. 


1— 


o ead azimuth and SI to each gun using aiming circle. 


fn» 


„ ave each gun bore sight or lay on O.P. using 


iv») 


sight and lock traverse, 


4. Inform each weapon of azimuth from gu to O.P. and D 
using this setting on the sight put in aiming stakes (north). Two stakes in 
same line were used to compensate for parallax caused by the offset of the 
sicht from the center of rotation, 


5. men stakes are in, move sight and weapon off of 
lay and with gun layed on O. P. again rotate sight to aiming stake to check 


accuracy, 
(b) Dial on machine~gun tripod. 
1, read azimuth and SI to each gun using aiming circle. 
2% Have each gun bore sight on O. Pe and lock traversing 
mechanism, 


3. Inform gun to set dial on machine-gun tripod to 
azimuth from gun to O.P. (use back azimuth o? reading from aiming circle). Due 
to the split dial on the machine-gun tripod the azimuth reading must be indi- 
cated in red or black as figured, 
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(c) Targets in the area were designated and fire data 
secured for each target as applied to each weapon involved. Data were 
secured from the O.P, using an aiming circle and range finder and com- 
puting the fire data for each weapon on the M10 Plotting Board, 


(d) To study results the location of each target and 
shell burst wus plotted from data secured from two aiming circles on a 
known base line, The error of firing was determined from the plotted 


aata, 
C, Hesults; 
(1) Artillery sight 113 on 4.2" Recoilless Mortar. 
Gun Ko. 1 Gun No. 2 

Range C.P. to Gun (yds) 515 180 
Azimuth = 0.12. to Gun (magnetic) (mils) Sul 2521 
SI O. P. to Gun (mils) ll -38 
Sight setting with gun bore sighted on O. P. 

to put out North Stakes Sl, 2521 


Target Ho. l 


Range = O. P. to Target (yds) 0 

Azimuth O.P. to Target (mils) 4796 

SI = O.P. to Target (mils) -11 

Runge gun to Target (yds) 1275 $80 

Azimuth ;un to Target (mils) 4511 4942 

Sight setting (deflection mils) 1889 l4t8 

Elevation for range (mils) 137 105 

SI Gun to Target (mils) 0 «2 

sSlevation on sight (mils) 137 103 

Error in deflection (mils) 12 left l left 

Error in range (yds) 4 short 4 over 

Necessary range correction (mils) (within dispersion of weapon) 
Target Noo 2 


Range O.P. to target (yds) 790 
Azimuth Q.P. to target (mils) 4874 
SI = O. Pe to targets (mils) -19 


Range gun to target (yds) 1210 890 
Azimuth zun to target (mils) 4548 5030 
-h3- 


CONFIDENTIAL 


BPE BIRDIES ALIA 
e . 


Gun No. 1 Gun No. 2 


Sight setting (deflection mils) 1852 1370 
Elevation for range (mils) 135 105 
S I Gun to target (mils) <7 —12 
Elevation on sight (mils) 128 93 
Error in deflection (mils) 8 left 2 right 
Error in range (yds) 25 short 108 over 
Necessary range correction (mils) up 4 down 16 


Targot No. 3 


Range O.P. to Target (yds) 550 

Azimuth O.P to Target (mils) 5298 

SI O.P. to Target (mils) -19 

Range gun to Target (yds) 860 725 
Azimuth Gun to Target (mils) 4680 5386 
Sight setting (deflection mils) 1720 1014 
Elevation for range (mils) 90 7¹ 

S I Gun to Target (mils) i هاه‎ —7 
Elevation on sight (mils) 90 67 
Error in deflection (mils) 16 left 6 left 
Error in range (yds) 120 short 50 short 
Necessary range correction (mils) up 12 up 2 * 


Target No. 4 


Range = O. P. to Target (yds) 1600 
Azimuth = O. P. to Target (mils) 4921 


S I = 0.P. to Target -8 
Range = Gun to Target (yds) 1970 1750 
Azimuth = Gun to Target (mils) 4720 4992 
sight setting (deflection mils) 1630 1408 
Elevation for range (mils) 250 200.5 
S I Gun to Target (mils) «3 25 
Elevation on Sight (mils) 217 195.5 
Error in deflection (mils) 2 left 9 left 
Error in range (yds) 120 short 9 short 
Necessary range correction (mils) up 8 None 

Target No. 5 
Range = O. P. to Target (yds) 1275 
Azimuth = O.P. to Target (mils) 4994 
S I = O. P. to Target (mils) لله‎ 5 
Range ~ Gun to Target (yds) 1640 1435 

M li 
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4725 6075 
1675 1325 
186 159 
=7 9 
179 150 

5 left 5 left 

36 short 28 short 
up 3 up 2 
1210 9CO 
4532 5005 
1868 1365 
130 93 
=9 —13 
121 80 

32 left 27 left 

75 short AO over 
up 5 down 2 


Gun No, 1 Gun No. 2 


330 530 
5375 5371 
-33 -2h 


428l0(black)2835(bluck) 


1540 
8l 965 
Sui (black) 965(black) 


780 
4860 
17 


Azimuth = Gun to target (mils) 
Sight setting (deflection mils) 
flevation for range (mils) 

S I - Gun to target (mils) 
Elevation on sight (mils) 

rror in deflection (mils) 

Error in range (yds) 

Necessary range correction (mils) 


Target o. 6 


Range = O. P. to target (yds) 
Azimuth ه‎ O.P. to target (mils) 

S I- O. P. to target (mils) 
Range = Gun to target (yds) 
Azimuth = Gun to target (mils) 
Sight setting = deflection (mils) 
Elevation for range (mils) 

S I = Gun to target (mils) 
Elevation on Sight (mils) 

Error in deflection (mils) 

Error in range (yds) 

Necessary range correction (mils) 


(2) Machine-gun dial and clinometer 


Range = O,P.to target (yds) 


Azimuth = O.P. to gun (magnetic) (mils) 


S I 0. P. to gun (mils) 


Setting of macuine-gun dial with weapon 


1760 
663 
-7 


-45- 


bore sighted on O.. 
Target Ho, L 


Range = O. P. to target (yds) 
Azimuth ه‎ O.P. to target (mils) 
S I = OP. to target (mils) 
Ranze gun to target (yds) 
Azimuth Gun to target (mils) 
Dial settin: (deflection mils) 
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Gun Ko, 1 Gun No. 2 
183 172 
=e [e] 
181 172 

l left. 11 left 
short 72 short 119 
up 9 up 14 


1725 
518 
~7 
1550 1450 
682. 808 
682 (black) 808 (black) 
174 160 
-2 0 
» 172 160 
20 left 26 left 
157 over 123 over 
down 17 down 16 
1700 
643 
—7 
1550 1500 
829 954 
820(black) 954(black) 
173 167 
=] 0 
172 167 
15 left 8 left 
446 over 5 short 
down 14 None 
(est imat ed) 
1700 
519 
—5 
al, b= 


Elevation for range (mils) 

5 I Gun to target (mils) 
Zlevation on clinometer (mils) 
Error in deflection (mils) 

Error in range (yds) 

Necessary range correction (mils) 


Target No, 2 


Range = O.P. to target (mils) 
Azimuth = O. p. to target (mils) 
S I = O. P. to target (mils) 
Range « Gun to target (yds) 
Azimuth - Gun to target (mils) 
Dial setting (deflection mils) 
Elevation for range (mils) 

S I Gun to target (mils) 
Elevation on clinometer (mils) 
Error in deflection (mils) 
&rror in range (yds) 

Necessary range correction (mils) 


Target Ho. 3 


Range = Oe P. to target (yds) 
Azimuth = O.P. to target (mils) 
S I = O.P. to target (mils) 
Range «= Gun to target (yds) 
Azimuth + Gun to target (yds) 
Dial setting (deflection mils) 
Zlevat ion for range (mils) 

S I = Gun to target (mils) 
glevation on clinometer (mils) 
Error in deflection (mils) 
Error in range (mils) 

Necessary range correction (mils) 


Target Noo & 


flange O, P. to target (yds) 
Azimuth = O.P. to target (mils) 
S I = 0.5. to target (mils) 
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Gun No. 1 Gun No, 2 


Range = Gun to target (yds) 1520 1420 
Azimuth = Gun to target (mils) 681 57 
Dial setting (deflection mils) 681(black) 757 (black) 
Elevation for range (mils) 160 147 
S I = Gan to target (mils) Al 43 
Elevation on clinometer (mils) 161 150 


hl left 6l. left 
12 short 352 over 


Error in deflection (mils) 
grror in range (yds) 


Necessary range correction (mils) None up 23 * 
Target No. 5 
Range = O.P. to target (yds) 1527 
Azimuth = O, P. bo target (mils) T 
SI-0.P. to target (mils ~26 
Range = Gun to target 1175 107! 
Azimuth = Gun to target 190 255 
Dial setting (deflection míls) 190(black) 285 (black) 
glevation for range (mils) 126 114 
S I Gun to target (mils) -2l, 21ت‎ 
Slevation on clinometor (mils) 102 90 
&rror in deflection (mils) 7 left 14 left 
Error in range (yds) 12 over lC short 
Necessary range correction (mils) Mone None 
Target No. 6 
Range = O. P. to target (yds) 1640 
Azimuth = O.P. to target (mils) 740 
5 I O. P. to target (mils) W 
Range = un to target (yds) 1510 1479 
Azimuth ~ Gun to tarvet (mils) 94.3 (black) 10 (black) 
Elevation for range (mils.} 158 162 
5 I Guh to target (mils) 13 12 
Elevation on clinometer (mils) 145 151 
Error in deflection (mils) 4 right 6 left 
Error in range (yós) 85 over 46 over 
Necessary range correction (mils) down 11 down 5 
dfe 
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(3) Panoramic Mirror adapter on Mi, Sight 


Gun No. 1 


Range = O. P. to Gun (yds) 515 
azimuth = OP. to Gun (magnetic) (mils) Su 
S I = O. P. to Gun (mils) ENT 
Sight setting with gun bore sighted on O.P. to 
put on North Stakes (mils) LOLL 
Target ko. 1 
Range O.P. to target (yds) 725 
Azimuth = O.P. to target (mils) 4618 
S I~ OP. to target (mils) =20 
Range = Gun to target (yds) 1175 
Azimuth = Gun to target (mils) 4370 
Sight setting (deflection mils) 4370 
&Blevation for range (mils) 126 
S I = Gun to target (mils) —7 
Elevation for target (mils) 119 
Elevation for i4 sight (degrees) 5.7 
Error in deflection (mils) 15 right 
Error in range (yds) 85 short 
Mecessary range correction (degrees) up o2 


Target No. 2 


Range O.P. to target (yds) 860 

Azimuth Q.P. to target (mils) 4768 

5 I = O. pe to target (mils) —7 

Range = Gun to target (yds) 1300 
Azimuth = Gun to target (mils) 44,90 
Sight setting (deflection mils) 44,90 
Elevation for range (mils) 1541 

S I = Gun to target (mils) =l 
Elevation for target (mils) 142 
Elevation for i4 Sight (degrees) 8 
Error in deflection (mils) 10 left 
Error in range { yds) 67 over 
Necessary range correction (degrees) down 5 


=) = 
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Gun No, 1 


1650 
1678 
4678 
187 
—3 
184 
10.3 
25 left 
72 short 
up o15 


1975 

4710. 

4710 
233 


Target lio, 3 


Range = O. P. to target (yds) 1275 
S I = O.P, to target (mils) «10 
Range - Gun to target (yds) 

Azimuth = Gun to target (mils) 

Sight setting (deflection mils) 
Elevation for range (mils) 

S I = Gun to target (mils) 

Elevation for target (mils) 

Elevation for M, Sight (degrees) 

Error in deflection (mils) 

Error in range (yds) 

Necessary range correction (degrees) 


Target No. 4 


— A, بجا تاتس بس‎ 
Range = O.P. to target (yds) 1600 
Agimuth - O.P. to target (mils) 4918 
û I = O. P. to target (mils) -8 


Range = Gun to target (yds) 

Azimuth - Jun to target (mils) 
Sight setting (deflection mils) 
Elevation for range (mils) 

S I Sun to target (mils) 

Elevation for target (mils) 
3187251011 for MA sight (degrees) 
Error in deflection (mils) 

Error in range (yds) 

Necessary range correction (dezrees) 


Target hoe. 5 


Range O.P. to target (yds) 1600 
Azimuth O.P. to target (mils) 4918 
S I = 0.P. to target (mils) -8 


Range = Gun to target (yds) 
Azimuth = Gun to target (mils) 
Sight setting (deflection mils) 
Elevation for range (mils) 


5-5 
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Gun No. 1 

S I = Gun to target (mils) =3 
Elevation for target (mils) 230 
Elevation for ku sight (degrees) 13 
Error in deflection (mils) 35 left 
Error in range (yds) 197 over 
Necessary range correction (degrees) down 2 * 

Target No. 6 
Range = O. P. to target (yds) 2375 
Azimuth ه‎ O.P. to target (mils) 5289 
S I = O.P, to target (mils) 42 
Range - Gun to target (yds) 2575 
Azimuth = Gun to target (mils) 5090 
Sight setting (deflection mils) 5090 
Elevation for range (mils) 333 
5 I = Gun to target (mils) =b 
Elevation to target (mils) 327 
Elevation for M4 Sight (degrees) 18.4 
£rror in deflection (mils) . 20 left 
Error in range (yds) 37 over 
Necessary range correction (degrees) None 


#Projectile cleared hill and struck the next ridge as target was on reverse slope 


(h) Average crrors in range and deflection 


Average of Rounds Indicated 
Type Sight Rounds Fired Deflection (mils) Range (yds) 


713 | 12 1.4 51.8 
Dial and clinometer 12 18,1 112.0 
Mirror adapter on H4 Sight 6 23,0 135.0 


(5) The 4.2" Recoilless Mortars used in this firing were out of 
balance and did not remain in the same position from round to round. An 
attempt was made to place the weapons in position before each round was fired, 


(6) The errors indicsted in the above test are accumulations of 
irregularities in the weapon as well as those errors made in the securirg and 
calculating of fire data. 
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Test No, 12 Guerre cu TAY) 


1 ET Purpose: To note irregularities in the performance of the 
driver rocket during firing tests, 


bo Method: By observation of firing conducted, 


co Results; 


(1) Three rocket Drivers E-21-32 packed with HE ammunition 
Lot MPFH-1 failed out of 51 rounds fired, 


(a) Two rockets failed to ignite when the lanyard was 
pulled, When struck from the shell by the gunners hand the driver fired 
upon impact with the body of the vehicle from which it was being fired, 


(b) One rocket failed due to rupture of tne motor tube, 
In this case the driver was split axially the complete length of the motor 
tube and the venturi head was gone. The driver was detached from the shell 
and the shell driven approximately 6" into the mortar tube, 


(2) One driver from an ammunition lot for "proofing and 
testing" split as in la, There was no lot number information on either 
the round or the driver concerned, 
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5, Summary of Facts, 


a. The T-12 type of ¥-63 AA mount weighs less than the T-15 type 
mount, (Test No, 1) 


The T-13 type mount has the traversing and elevating dials 
graduated in degrees while those of the 1-13 mount are graduated in mils. 
(Test Noo 1) 


The Type 4 lanyard firing device weighs approximately one pound 
more than the Type 3. (Test No, 1) 


The linear travel of the pin extractor of the Typs 4 lanyard 
firing device is 3% inches while that of the type 3 is 2 inches, (Test 
No, 1) 


The T-13 telescope sight weighs 5.18 pounds while the M-4 sight 
weighs 1.21 pounds, With the Iron sight attached, the Me. sight weighs 1.5 
pounds and with the mirror adapter, 1.61 pounds, (Test No. 1) 


b. The T-12 type mount «as not considered suitable due to 
excessive lateral spring in the cradle of the mount as well 88 the difficulty 
of manipulating the elevating hand wheel, (Test No. 2) 


The T-13 mount was broken prior to the initial inspection and 
had to be repaired, Inspection disclosed that the mount was poorly con= 
structed, (Test No, 2) 


c. The gunner cannot control the lead of the 4.2" Recoilless 
Mortar when using a free traverse, due to the time lapse between the firing 
of the driver and the return of the shell, (Test No. 3) 


A lead of 1,4 mils per mile per hour for targets crossing the 
front at a range of 700 yards appears to be the correct lead factor when 
firing the 4.2" Hecoilless Mortar. (Test No. 3) 


d. The Type 3 lanyard firing device requires the loader to be 
forward of the gun muzzle in order to engage the driver firing pin while 
the loader may remain in his normal loading position along side the tube 
when using the Type 4 lanyard firing device. (Test No. 4) 


The hand firing of the 4.2" Hecoilless Mortar is the fastest‏ مه 


method, however, the Type 4 lanyard firing device was nearly as fast while 
the Type 3 lanyard firing device required much more time, (Test No. 5) 


bbs 
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f, When firing at a fixed target, a sharp withdrawal of the firing 
pin is apparently the mest accurat The use o? a ip “hig firing device 
is essential when firing at a — target o Test Noo 6) 


device will 
ide inte 


id the shell in place 
xs, This is not true 


* N 
1 ge The Type 4 
at angles above which the 
of the Type 3 device (Test ] 


card firing device does nct require as muct 


ho The Type 3 lany 
r i, devices (Test No, 8) 


pull to extract the drive 


4% The angle of inclination of the sight mount on the 4.2" end 
75mm recoilless weapons is same as that of the 60mm and Simm mortars 
with reference to the axis: ' the tube, (Test No. 9) 


The Mel, sight must have a modified sight bracket in order 
to fire at angles below i,0'. 89 No, 9) 


There is no means of cross leveling the sight on the fom 
recoilless rifle, (Test No, 9) 

The combination of the Me sight and panoramic mirror adepter 
appear feasible for use on the 4.2" and 75ma recoilless weapons since the 
mirror does not have to become a fixed part of the sight, (Test No. 9; 


The sight extension should be a part of the equipment of the 
colLlless Mortar should the sight ve adapted to this weapon 
No J 9) 


PA 


The Iron sight must be a permanent part of M4 sight in order 


2 


to be suitable for firing with the recoilless weapons. (Test No. 9) 


jo There appears to be little difference in the accuracy of the 
4,2" Recollless Mortar when using the 7-313 and the Iron sight for direct 
firing, (Test No, 10) 


ke The following are the average errors in range and dispersion 
per round fired. This firing was conducted using each of the indicated 
sights for عسي‎ fire in conjunction with a fire direction center which 
secured all range deta and distri outed fire data SUM the use of a range 
finder, —— circle and MlO plotting board, (Test No, 11) 


rage error. 
on (mils) 


— — — 


Type Sight 
T 13 
Dial and Clinometer 1 
Mirror adapter end M4 Sight 2 3,0 


^ 
253. 
P. 
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1, The driver rockets on the shells for the 440 2 inch Hecoilless 
Vortar are not dependable and are a mental as well as a physical hazard 
to the gun crew when failure occurs, (Test No. 12) 


WILLIAM S, SINCLAIR, No, 
ajor, Infantry, 
Test Officer, 


I concur in the above record of test: 


EDWARD B. CROSSHAN, 
Lt, Cole, Infantry, 
Test Section Executive. 
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